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RESI DENT FI SH HATCHERI ES

2003 ANNUAL REPORT

Resi dent fish hatcheries reared and stocked over 1.38 mllion pounds totaling
18.4 million fish. NMre than 2,500 stocking trips were made to plant fish in
over 500 waters.

Resi dent hatchery program costs were about $2.5 nillion for an average cost of
$1.52 per pound or $0.16 per fish. Costs varied greatly between hatcheries
Sandpoi nt Hatchery had the | owest cost per fish at $0.027 and Anerican Falls
Hat chery had the highest at $0.45 per fish.

Rai nbow trout of catchable size (8 to 11 inches) conposed the greatest
share of programcosts at $1.2 nillion. The high cost of distributing catchables
for stream stocking progranms results in a cost per fish stocked of $0.54.
Fi ngerling production costs averaged about $1.80 per pound.

Fish health was generally very good except at Hagerman and Cd ark Fork
hat cheri es. Because of the open water supply at these two facilities, comnbined
with heavy bird predation at Hagerman, fish |osses continue to be significant
and unpredi ctabl e at these hatcheries.

A few construction projects were started at resident hatcheries during
1993. The Utah Power and Light nmoney dedicated in 1992 to Ashton Hatchery was
carried over. Ashton Hatchery finished installing a |ow head oxygen system
with oxygen nonitors, and the hatchery installed an air diffusion system to
make the raceways self-cl eaning.

Grace Hatchery had a new pipeline installed and noney was nade avail abl e
for Hagernman Hatchery to replace their Tucker Springs head ditch with a
pi peline al so.

Nampa, Hagerman, and O ark Fork hatcheries worked on bird exclosures,
with Nanpa conpleting theirs during 1993.

Hayspur Hatchery replaced an old residence wth d new nodul ar hone
installed isolation incubators, and plunmbed a new well into their production
wat er supply.

Several of the resident hatcheries invested tine and noney into self-guided
tours of the facilities. Approximately 60,000 visitors toured resident
hat cheries this year.

Three captive broodst ocks were naintai ned, not including Hayspur Hatchery's
normal stocks. Clark Fork maintained a captive westslope cutthroat broodstock
Cabi net Gorge nmintained a captive Lake Pend Oreille kokanee stock, and Ashton
Hat chery nmaintained a fluvial rainbow trout stock obtained from the Col orado
Ri ver.
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Idaho Department of Fish and Game
Resident Hatcheries Fish Production
01/01/93 - 12/31/93

Feed Cost/

Put-and-Take Feed corner- Total 1,000 Cost/
Hatchery Number Pounds Number Pounds Pounds Pounds Costs sion cost fish pound
Hagerman 775,299 257,748 3,481,307 167,676 425,424 574,248 181,738 1.35 461,070 108.32 1.08
Nampa 475,356 150,559 773,395 32,762 183,321 276,606 92,145 1.4 265,283 212 1,348
American Falls 465,590 228,328 38,060 8,000 236,328 209,166 52,361 1.07 187,602 300.00 0.87
Mackay 222,140 109,790 3,743,326 30,533 140,323 112,131 36,709 1.02 206,652 52.10 1,879
Grace 194,264 20,552 1,239,874 65,611 86,163 113,200 36,475 1.3 173,850 121.00 2.02
Hayspur 156,345 62,552 238,245 7,440 69,992 196,146 55,261 2.08 178,300 451.00 2.55
Ashton 183,867 53,147 964,008 4,512 57,659 49,922 15,208 1.10 142,900 124.97 2.48
Cabinet Gorge 0 0 2,171,496 34,806 34,806 36,867 18,065 1.56 186,420 85.85 5.36
Clark Fork 5,681 4,563 430,939 26,879 31,442 65,659 30,837 2.09 68,000 155.74 2.16
McCall 0 0 241,600 3,711 3,711 352 528 1.88 49,286 204.00 13.31
Sandpoint 0 0 2,108,803 5,494 5,494 9,687 4,209 1.76 57,632 27.34 10.49
Clearwater 445,305 108,811 0 0 108,811 132,164 35,916 1.19 71,345 160.22 .66
TOTAL PRODUCED 2,923,847 996,050 15,431,053 387,424 1,383,474 1,776,148 559,452 1.28* 12,048,340 $167.06* $1.52*

*Denotes weighted means.
Total cost for each hatchery is that hatchery's total budget minus capital outlay expenditures.
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| NTRODUCTI ON

Amrerican Falls Fish Hatchery is a resident fish hatchery |ocated on
approxi mately 120 acres of |daho Departnent of Fish and Ganme (I DFG |and on
the north bank of the Snake River, 1/2 nile below the Anerican Falls
Reservoir Dam Anmerican Falls Hatchery is two niles by road from the town
of Anerican Falls.

The primary objective of the hatchery is to rear 150,000 I|bs of
catchable sized (9- to 12-inch) rainbow trout. American Falls Hatchery also
produces fingerling (4- to 6-inch) rainbow trout as requested. The nunber
and pounds of fingerling produced varies fromyear to year.

The hatchery is staffed by three pernmanent state enployees. An
ei ght-nmonth tenporary enployee is usually hired for the planting season.

Funding for the hatchery operation comes from both |icense nonies and
frominterest on an Anerican Falls Irrigation District endowrent.

The physical |ayout of the hatchery consists of 20 single pass 100 x
8 x 3 foot concrete raceways and a hatchery building containing 14, 21 x 4
x 2 foot concrete rearing vats.
Water for the hatchery comes from Reuger Springs located on the
hat chery property. These springs flow an average of 20 cubic feet per
second (cfs) at a constant water tenperature of 55°F.

FI SH PRODUCTI ON

American Falls Hatchery raised exclusively Hayspur strain (R-9)
rai nbow trout for the 1993 production year. This strain of fish perforns
extrenely well at this facility.

A total of 272,244 Hayspur strain rainbow trout were carried over from
1992. These provided catchable fish for the 1993 stocki ng season.

Hayspur Fish Hatchery supplied 466,000 eyed eggs from Decenber 1992
t hrough March of 1993. Hatching success was 90% on these eggs.

Various state hatcheries received as transfers 151,090 catchable
rai nbow trout (69,350 Ibs) from American Falls Fish Hatchery (Appendix A).
American Falls Hatchery stocked 153,410 catchable rainbow trout (95,978
Ibs) in area waters and 38,060 fingerling fish in Bl ackfoot Reservoir (8,000 |bs)
(Appendi x B).

Production on hand Decermber 31, 1993 totaled 288,082 Hayspur strain
rai nbow trout (48,880 pounds). These fish will be stocked and transferred
as catchable fish during the 1994 stocking season.

Costs for 1993 (less capital outlay) totaled $187,602. This includes

$52,361 for fish feed purchases. Production costs overall were $0.87 per
pound of fish produced, or $0.30 per fish.
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HATCHERY | MPROVEMENTS

Mai nt enance and Repairs

1. The interior of residence nunber two was conpl etely repainted.

2. I nsul ation and steel siding were installed on the old shop buil ding.

3. The ceiling of the old shop building was insulated by the hatchery
crew.

4. The gas engine for the irrigation punp that is used to irrigate the
east end of the hatchery was replaced with an electric notor.

5. A new 80386 conputer was purchased along with a |laser printer.

6. The main hatchery sign was repainted.

Hat chery Needs

1. Metal siding is needed on the two garages that were built in the
1930s.

2. A tractor with a mower deck is needed to replace the old one.

3. Abrush mower to fit the above tractor is al so needed.

4, A mg welder is needed for repairing the alum num feed delivery
t ubes.

5. An underground irrigation systemis needed for the | awn areas.

6. New flooring is needed in the crews quarters bathroom and residence
one kitchen.

7. A new roof is needed on residence two.

8. The ol d chain saw needs to be repl aced.

FI SH STOCKED OR TRANSFERRED

During 1993, 352,560 fish (166,978 |Ibs) were stocked or transferred
to other hatcheries from American Falls Hatchery. Fingerling plants
accounted for 38,060 fish (8,000 |Ibs) and catchable sized fish (9- to 12-
i nches) accounted for 314,500 fish (158,978 1Ibs). A total of 151,090
cat chabl e rainbow (69,350 Ibs) was transferred to other fish hatcheries.
This anpbunted to 48% of total catchable production (Appendices A and B).

FI SH FEED

During the 1993 production year, a total of 209,166 pounds of various
sized fish feed was fed. Al fish feed for the year was purchased from
Rangen Inc. Total feed cost for the year was $52,361.41 ($0.25 per pound
average). Conversion, overall, was 1.07 pounds of feed to pounds of fish
wei ght gain. For a breakdown on feed sizes and coats for the year see
Appendi x C.
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FI SH HEALTH

Amrerican Falls Hatchery has a perennial problem wth subacute to
chronic Coldwater Disease (CW), caused by Flexibacter Psychrophilus, and
1993 was no exception. All three lots of Hayspur rainbow trout were given
prophylactic treatnents of oxytetracycline at first feeding, but with little
or no positive response. Every |lot experienced sone losses wthin the
first three months of production, with nost nortality coming in response to
the stresses of moving the fish to the outside raceways. Each | ot received
a second feed treatment of oxytetracycline after being noved. Chronic
| osses persisted throughout the rest of the year. The early prophylactic
treatment will be discontinued in 1994. Hatchery personnel will concentrate
on reducing stress in the nove from the hatchery building and will use only
oxytetracycline to treat active outbreaks of CAD.

It is possible that the CAD problem originates at Hayspur Hatchery;
the source for all of Anmerican Falls Hatchery's rainbow trout eggs.
Attenmpts to inhibit vertical transm ssion of the pathogen are continuing at
Hayspur Hatchery with the use of oxytetracycline injections to the fenale
broodst ock. Oher proposed control nmethods, which my be tested in the
future, include water-hardening eggs in oxytetracycline and/or osnotic
i nfusion of oxytetracycline into eyed eggs.

The resident fishery pathol ogist visited the hatchery twi ce; on Jul
20 and Septenber 19. No sanpling was done in July, as nost fish had tJus
received a treatnment of oxytetracycline which would have had some effect on
| aboratory results. Routiné inspection sanples were taken in_ Septenber from
ot 93HAY, the fish which were destined for fall f|ngerI|_n? lants. No
pat hogens were detected (Appendix D). The remaining lots wl e sanpl ed
prior to release in 1994,

. Recommendations for the future include using a 3% salt bath prior or
during the nove from the hatchery building to the outside raceways to_ reduce
][rpw ng Is.ttress, and reducing densities to reduce stress and possibly inprove
in quality.

American Falls and Mackay hatcheries are the tw facilities in_ the
| DFG system with the fewest dlsease problems (both d ass "Quar ant i ne"
facilities). This can be attributed to the facilit designs, the clean

wat er sources, and to the professionalism of the hatchery personnel. The
benefits of Cass A status to the Departnent include nore |eeway for
statewide redistribution, better survival of fish after stocking, and |ess
contribution to the transnission of pathogens/diseases to wil or native

fish popul ati ons.

GENERAL

The wetter than normal spring and sumer of 1993 allowed the Anerican
Falls Hatchery staff to spend less than the usual anount of tinme noving
irrigation handlines to keep the yards watered. It also provided a better
carryover of water in many of the area reservoirs, thus inproving fall and
wi nter fishing.

Mai ntenance of the 9 acres of hatchery grounds still required nuch
attention. Trees and shrubs were trinmed "in the spring. Lawn now n
required approximtely 12 man-hours per week during the period from Apri
Ehr(z)bjgh Och ober. Movi'ng handlines during a normal dry week can require up
0 man- hour s.
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The hatchery lawns were sprayed in the spring and fall to control
broad-1 eaf ed weeds. Hem ock, a noxious weed, was also sprayed in the spring
for control where possible. Power County Wed Control stops in yearly in
the spring to remind us to spray this species. Sonme of the hem ock on
hat chery grounds grows in the spring areas and cannot be safely controlled
chemcal ly. Mechani cal control is advised for these areas.

The 500-gallon fish transport tank was renoved from the one-ton truck
and the exterior of the tank prepared for painting by the hatchery crew.
It was later prined and spray-painted with two coats of paint. Wen the
tank was replaced, the bolts were put through a length of angle iron on the
underside of the truck deck. This was done to decrease the possibility that
the bolts m ght pull through the deck during an emergency stop or crash.

The crew also built a trailer to nove irrigation handlines around the
fish hatchery grounds. This has proven to be a labor saver, as previously
each length of handline had to be individually carried from one area to the
next. Now they can be | oaded and noved to the desired area in nass.

PUBLI C RELATI ONS

American Falls Hatchery received an estimated 5,000 visitors this
year. Mst of the visitors consisted of public school groups which
descended upon us from March through July. W also had scout groups, famly
reunions, bird watchers, as well as hunters and anglers who were pursuing
their sports in the vicinity. Some people wandered in accidentally to
di scover the hatchery.

Free Fishing Day activities at American Falls Hatchery were sponsored
by the American Falls Police Auxiliary in conjunction with |IDFG The
activities were intended to introduce children to the sport of fishing.
Approxi mately 150 children turned out with their parents to participate.
Catchabl e rainbow trout were stocked in the old raceway at the upper end of
the hatchery. The children were allowed to fish for a limt of two fish
after some instruction on water safety, general fishing techniques, and care
of fish after they are caught. Al participants caught their limt and
enj oyed the outing. Region 5 personnel hel ped to make the day a success.
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Appendi x A.  Fish transfers, Anerican Falls Hatchery, 1993.
Facility Nunber Pounds Size (/1b.)
G ark Fork
Hat chery 128, 980 56, 700 2.27
Mul | an
Hat chery 12,110 7,000 1.73
G ace
Hat chery 10, 000 5, 650 1.77
TOTALS 151, 090 69, 350 2.18
Appendi x B. Fish transferred or planted by region
Regi on Spp. Nunber s Pounds Destination
1 RO 151, 090 63, 000 Regi on wi de
4 RO 17, 210 9, 000 Regi on wi de
5 RO 87, 461 57, 987 Regi on wi de
5* R9 38, 060 8, 000 Bl ackf oot
Reservoir
6 R9 58, 739 28,991 Regi on wi de
TOTAL 352, 560 166, 978 St ate wi de

*Fingerling fish
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Appendi x C.

Fish feed utilized, 1993

Pr oducti on Year.

Brand Nane Si ze/ Type Pounds Cost
Rangen #1 Starter Medicated 200 113. 43
Rangen 3/ 64 Soft Mi st 352 229.01
Rangen 1/ 16 Soft Mbi st 704 463. 24
Rangen #3 Medi cat ed 300 151. 80
Rangen 3/ 32 Medi cat ed 2, 000 898. 30
Rangen 3/ 32 Production 4,000 942. 89
Rangen 1/ 8 Medi cat ed 600 246. 00
Rangen 1/ 8 Production 201, 010 49, 316. 74
TOTALS 209, 166 52, 361. 41
AMFLTBLS
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Appendix D. Summary report of Eagle fish Health Laboratory results for American Falls Hatchery (Class A), January 1 - December 31, 1993.

Brood . . .

Year Stock Species Accession TIHN IPN EIBS BKD FUR ERM CwWD PKD WHD CSH TICH GBD Diagnoses

1993 Hayspur Rainbow 93-444 - - - - - - IX: Negative for pathogens; FAT 0/59,

ELISA 0/60, BACTE NG, Viro 0/60

IHN Infectious Hematopoietic Necrosis virus

IPN Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)

RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonis salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CwD Coldwater Disease (Flexibacter psychrophiTus)

PKD Proliferative Kidney Disease (PKX)

WHD whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease
IX Inspection (routine hatchery visit)
DX Diagnostic (sampled because of sick fish)

AMFLAPP
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I NTRODUCT! ON

Ashton Fish Hatchery is located in Frenont County, I|daho, approxinmately two
mles southwest of the snmall conmmunity of Ashton. Constructed in 1920, and
funded by fishing license dollars, Ashton Hatchery serves as a "specialty
station," rearing nine species of trout and salnon, including rainbow trout,
Col orado rai nbow trout, rainbow cutthroat hybrids, cutthroat trout, brook trout,
brown trout, golden trout, grayling, Kam oops, and Atlantic sal non.

The mgjority of fish produced at Ashton are fry and fingerling (1 to 6
inches) that are distributed throughout |daho as part of various put-grow and-
t ake managenent prograns. Catchable size fish (9 to 10 inches) are also reared
at Ashton and distributed locally in waters managed on a put-and-take basis.

FI SH PRODUCTI ON

Ceneral Overvi ew

A total of 1,143,433 fish (57,653 pounds) were produced at Ashton Hatchery
this year, consisting of 964,008 fingerlings (4,512 pounds) and 183,867 (i ncludes
hol dovers) catchables (53,147 pounds). The total nunber produced was up from
| ast year, as was the total pounds produced (Appendix A). The mmjority of fish
requests were net or exceeded (golden trout requests were not net because eggs
were unavail able). Production cost (excluding capital outlay) was $142,900, wth
$15,208.22 spent on fish feed and the remmining $127,691.78 spent on general
hatchery operations and personnel cost. The average cost per pound of fish
produced was $2.48 (Appendix A).

Al the fish reared at Ashton were received as eyed eggs (Appendix B).
Kokanee were not spawned at Mose Creek in 1993 because of |ow nunbers in Island
Park Reservoir caused by |low water years. Ashton was able to produce enough
catchables to neet regional needs, so It was not necessary to bring in catchables
from other hatcheries this year. The hatchery staff stocked 6,082 cull
broodstock from Ennis National Fish Hatchery and 6,144 nacki naw from the Bozeman
Fish Health Center (Appendix C).

Al fry and fingerlings were fed by automatic belt feeders that dribbled
feed into the tanks and raceways 8 to 10 hours per day. Human di sturbance was
kept to a m ni mum and conversi ons inproved over hand feeding techni ques.

Demand feeders were utilized for the first time in outdoor raceways for the
cat chabl es. Conversion inproved from 1.33 in 1992 to 1.10 in 1993 (Appendix D).
Waste settling areas were created in the |lower 15% of the outside raceways, which
served to settle fish waste for renoval before it floated through the |ower fish.
Li ghts over nursery tanks were adjusted to a noderate intensity, and growth rates
were nmaintained when the fish were noved outside by the use of automatic fry
feeders and covers for the small raceways.

Gayling and cutthroat trout had the lowest nonthly |length increase anbng
the fry and fingerling because these fish were stocked as small fry (Appendix D).
The catchable rainbow had the highest monthly length increase. The hol dover
golden trout had the poorest conversion because of heavy infestation of
gyrodactylus over an extended time, while the cutthroat had the best conversion.
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The average survival for all fish was 76.8% from eyed egg to distribution.
The Atlantic salnmon had 30.4% survival due to poor quality eggs, and the brown
trout had the best survival with 97.39% (Appendi x D).

Cat chabl e Rai nbows

Ashton Hatchery produced and stocked 83,463 (33,704 pounds) 10-inch
catchabl e rai nbow for distribution into area |akes and streans (Appendix A). An
additional 82,161 (17,224 pounds) of 8.4-inch holdovers were produced for
stocking in 1994.

Water flows were down from 5.5 cubic feet per second (cfs) to 4.5 cfs
during the spring nonths of heavy production. In order to maintain feeding rates
for the catchables, supplenmental oxygen had to be injected into the water. For
this purpose, up to five Zeigler |ow head oxygen (LHO boxes were nounted behind
raceway damboards, with all available water channel ed through them Pure oxygen
was injected into the boxes, which raised dissolved oxygen concentrations from
1to 5 ppm Oxygen transfer efficiencies of over 80% were achi eved.

Gol den Trout

Golden trout are being reared at Ashton primarily in an attenpt to
establish an |daho spawni ng popul ati on at Baker Lake and for stocking several
mountain | akes. A total of 840 (42 pounds) golden trout were transferred to
Hayspur Hatchery. No source of golden trout eggs could be located for 1993.
These fish had very poor conversion, probably due to their continued
susceptibility to gyrodactylus (Appendix D) and | ow densities.

G ayling

Grayling survival continues to be good for such a small fish. This year,
survival was 64.08% from eyed egg to stocking. Fry are so small that pantyhose
must be placed over the tailscreen to keep them from slipping through the screen.

The average nonthly length increase was .282, while the conversion was
1.12. Rindachi and Barrows (1989) reported that grayling fed Bi okyowa feed
during the first 14 days of their test had a survival of 81% Gayling were fed
Bi okyowa B-250 and B-400 fry feed for the first three weeks at Ashton, then
switched to Bio-diet seni-noist starter. This diet conbination, although
expensi ve, has been effective in increasing grayling survival at Ashton for the
| ast several years, and will be continued agai n next year.

Col or ado Rai nbow Tr out

A total of 17,916 eggs, taken from native Col orado River rainbow, were
received from G enwood Srpings Hatchery in April, of which 14,331 are still on
hand. In addition, there are 3,285 8.4-inch Colorado fish being held for
broodstock in 1994 or 1995. A total of 3,240 Col orado rainbow trout were stocked
in the Buffalo River in the spring of 1993. All of these fish will be adi pose-
clipped for identification.

Eggs were collected fromthe South Fork of the Rio Gande over a 20-nile
reach from Hot Sulfur Springs to Krem ing, Colorado in an area where no
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suppl enent al stocking has occurred in the last 20 years. Eggs were taken from
females 14 to 20 inches long (14- to 15-inch average), while mlt was taken from
males 11 to 20 inches long (12- to 16-inch average). Fish ranged in age from
4 to 7 years, but averaged 4 to 5 years. An approximate 1:1 spawning rati o was
obtai ned by spawning 5 females with 5 to 7 males. Fecundity averaged 800 eggs
per fenale.

These fish have had 8 years of disease workups with no pathogens detected.
Catchabl es are stocked 5 miles upstream but Col orado biol ogists feel that nost
of these were caught imediately. Whirling disease was detected in ponds
upstreamin the drai nage.

HATCHERY | MPROVEMENTS

Utah Power Conpany gave Ashton Hatchery $110,000 in 1992 for hatchery
i nprovenents and to rear 22,000 Hayspur rainbow trout yearly for stocking in
Ashton Reservoir as nitigation for the Ashton Dam and power plant. This past
year, the money was used to purchase equi pnent for the oxygen nonitoring system
the air cleaning blower system the oxygen injection system and a new fish punp.

This year nost of these systens were installed and made functional. The
oxygen nonitor system consists of the OxyGuard oxygen nonitor, renote oxygen
probes, and Sinplex telephone alarm dialer. The Oxygaurd nonitor is able to
constantly scan the dissolved oxygen at eight sites. A display nonitor is
located in the hatchery office, which gives a direct readout of dissolved oxygen
in the raceways. The 8 probes are wired to any of 16 |ocations. If oxygen
concentrations should drop to mninmal levels while the hatchery personnel are
away fromthe station, the automatic dialer will tel ephone each residence with
a recorded warning. |If no one responds to the alarm the dialer will call the

Henrys Lake Hatchery.

The air cleaning bl ower systemwas nade operational this year. It consists
of a blower and peripheral piping. The blower produces |ow pressure, high vol une
air to the peripheral piping system The piping is divided between distribution
pi pes and perforated cleaning pipes and associated val ves. The distribution
pi pes and val ves deliver air to each individual section of raceway, then the
perforated pipe is placed in the bottom of each occupied raceway, where the
stream of bubbl es keeps waste materials suspended until it reaches the settling
zones at the | ower ends of the ponds.

The piping for the oxygen injection system was installed this year by
contractors. The systemincludes a 500-gallon storage tank, valves, regulators
and LHO boxes. Since the installation of the injection system Ashton is able
to produce nore pounds of catchables (33,704 pounds in 1993 vs 18,278 in 1992).
Oxygen increases of up to 5 ppmare possible with the system

Addi tional needs include a new hatchery outlet structure, repairing the
entrance road, building a large storage area and heated garage east of the
guonset hut, and putting a new netal roof on the three-car garage

FI SH HEALTH

Ashton Hatchery was visited twice in 1993 by pathol ogists fromthe Eagle
Fish Health Laboratory. Kent Hauck, Fish Pathol ogi st Supervisor, did a routine
i nspection in April to check the brook trout, brown trout, rainbow trout, Kam oop
trout, golden trout, and Atlantic salnon. No pathogens were detected (Appendix
E). Doug Burton, the new Resident Pathologist, was on station for another
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i nspecti on on Septenber 21, when he was advised of an increase in nortality anong
the Henrys Lake brook trout. Initial necropsy showed badly occluded gills,
anenmi a, and petechial henorrhage in the body cavity of one fish. Bacterial and
viral sanmples were taken to the lab for analysis. Aeronpnas sal nonicida, the
causative agent of furunculosis, was identified from 11 of 12 fish sanpled.
Clinical signs consistent with furunculosis had al so begun to appear while the
| aboratory work was in progress. A 5-day treatnent of Ronet-30 at 50 ng/kg/day
was admnistered in the feed, and was effective in controlling the epizootic, but
not until approximately 46,000 fish (29% were lost. Aerononas sal noni ci da was
isolated from Henrys Lake brook trout broodstock in 1990 (Eagle Fish Health
Laboratory database, Accession 90-272). I nconpl ete disinfection of eggs or
equi prent was likely the original source of the pathogen at Ashton Hatchery.
Stress from environnmental /bacterial gill disease nmay have then initiated the
out break of furunculosis. The gill problens may have been sonehow related to the
new air cleaning system which was in use for the first tine, although other
species reared on the systemdid not seemto be effected. Brook trout may be
less tolerant to continually suspended organic wastes or to sone other conponent
of the new operation than the other species. Two other possible stressors were
new concrete in the raceways, and the high spring runoff follow ng several years
of drought which nmay have infused higher-than-usual I|evels of organics,
agricultural chemcals, or other contam nates into the spring water.

The Col orado R ver rainbow trout were also sanpled in Septenber because of
a slight rise in nortality rate. These fish were negative for significant
pat hogens, although they were diagnosed with a nmnultiple parasitism of
Gyrodactyl us and fungi (Rhodotorul a, Exophiala, and another yeast which has yet
to be identified). The nortalities returned to nornal as water tenperatures
cool ed without the need for a chemical treatnent.

The only other significant health problens at Ashton Hatchery are the
recurring infestations of Gyrodactylus which primarily effect the golden trout
and the rainbow trout. The parasite has been controlled with formalin
treatnents, followi ng FDA approved protocol. However, the point of concern is
the uncertain long-term effect of repeated exposure to a harsh chenmical on a
delicate (and highly inbred) species like golden trout. There is undoubtedly a
reservoir for the trenatodes in the spring or pipeline which needs further
i nvestigation and, if possible, elimnation.

Ashton Hatchery is currently classified as a Cass B Isolation facility.
This is desirable in that it allows Ashton to ship eggs or fish to other d ass
B hatcheries. This classification may be put in jeopardy if eggs received at
Ashton should ever prove to carry certifiable pathogens. The fact that nore
di seases have not turned up at Ashton is nore likely due to the nanagenent
efforts of the hatchery personnel than to an attenpt to excl ude pathogens from
the facility. Three recomrendations to maintain this classification, as well as
the quality of fish health at Ashton, are:

1. Be stringent in requiring disease certification from outside egg sources
or consider reducing the inportation of nultiple stocks into the facility.

2. Use the nost rigorous disinfection protocols practical on the hatchery and
at Henrys Lake.

3. Intensify our efforts to identify and possibly cull contam nated eggs from
Henrys Lake before transferring themto Ashton.
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FI SH STOCKED AND TRANSFERRED

Ashton Hatchery's stocking programrenmained similar to |last years program
with only mnor changes. Hayspur rainbow trout eggs were received again, and
Ashton will be using this strain for fingerling and catchable requests in the
future instead of eggs fromEnnis National Fish Hatchery (Appendix B). Hayspur
strain rai nbow trout have been requested for stocking in Ashton Reservoir every
year. Kam oop eggs were received again from Bl ack Canyon Trout Farm

Grayling were transferred to Sawtooth, dark Fork, Mckay, and MCall
hat cheries, while brown trout were transferred to Hagerman (Appendix C). In
addition, 6,082 unspecified rai nbow were transferred fromEnnis, as well as 300
Arl ee rainbow trout broodstock, and 942 Kam oop broodstock. There were 6,144
macki naw transferred from Bozeman Nati onal Fish Hatchery.

FI SH SPAWNI NG

After six consecutive years of dwi ndling kokanee runs caused nostly by
drought and subsequent |owering of water levels in Island Park Reservoir, no fish
were observed in Mose Creek prior to the nornmal trapping date. Consequently,
for the second tine in seven years, the kokanee fish trap was not run in Mose
Cr eek. Eggs from early spawni ng kokanee at Deadwood Reservoir were reared at
Cabi net Gorge and sone kokanee were rel eased into Island Park Reservoir.

The crew spent several trips to Henrys Lake to assist in sorting and
spawni ng cutthroat, rainbow hybrids, and brook trout.

FI SH FEED

A total of 49,922 pounds of fish feed were fed to produce 44, 808 pounds of
gain, for an average conversion of 1.11:1 (Appendix F). Al fish, with the
exception of the grayling, were initially fed Bi o-D et because of the superiority
and performance of the feed. No Rangen's Soft-Mist was fed this year. Gayling
were fed Bio-Kyowa B-250 and B-400 as fry, because of their snall size, and then
switched to Bio-Diet. Cat chabl e and hol dover rainbow were switched to |ess
expensive Rangen's dry diet when they reached fingerling size, while other
varieties were fed Bio-Diet until they were stocked.

PUBLI C RELATI ONS

Approxi mately 3,500 people visited Ashton Hatchery this past year. About
1,200 elenmentary students fromas far away as ldaho Falls visited the hatchery
last spring, summer, and fall. Qur visitor information center answers questions
about the hatchery, fishing and hunting regul ations, and various |daho Depart nent
of Fish and Gane policies. A col or-coded panphlet is designed to show where
hatchery fish are stocked and listed reasons for linmt changes in the Henrys
For k.

Fishing was again allowed in the hatchery settling pond for kids 12 and
under on Free Fishing Day. The Forest Service provided signs and refreshnents,
and four personnel assisted the hatchery crew in showing the kids how to fish.
Regi on 6 fishery personnel provided bait, hooks, bobbers, and fishing poles for
the event, while conservation officers help teach ethics and laws to the kids.
Ral ph Moon, world renowned fly fisherman, gave lessons on fly tying and fly
fishing. About 225 kids took advantage of free fishing and nearly all caught
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fish. The average size of the fish caught was 2 pounds with a few larger fish
t aken.

Fi shing was also allowed on another weekend for physically and nentally
handi capped ki ds. About 30 handi capped anglers took part in fishing and
everybody caught fish. They cleaned their fish at the hatchery and had a fish
fry at the Warm Ri ver Canpground

FI'N CONDI TI ON

In 1991, Ashton Hatchery personnel devised a qualitative way to neasure
hatchery fish fin condition. The technique, "The Ashton Method," conpares
pectoral and dorsal fin Iengths of hatchery fish with those of wild fish to get
a percent figure, or a fish fin factor. The higher the fin factor, the better
the fish fins. The fin factor of a wild fishis .13 (.13 inches of fin length
per inch of fork length).

The fin factor at Ashton Hatchery for this year was 50.8, or hatchery fish
fins were 50.8%of wild fish fins. Measurenments of 20 catchables at 5 tines from
different raceways prior to stocking resulted in fin factors of 48, 56, 54, 46
and 50 for an average fin factor of 50.8. This conpares to fin factors 66 in
1992 and 69 in 1991. The lower fin factor for 1993 probably was the result of
rai sing nore pounds of fish with higher densities.

SPECI AL PROJECTS

Fi sh Marking

Al the golden trout were marked with a left ventral clip before they were
transferred to Hayspur Hatchery. This nark will identify the 1993 year class for
spawni ng at Baker Lake.

Br oodst ock Haul i ng

Ashton Hatchery personnel were again involved in the md-winter transport
of broodstock culls fromEnnis National Fish Hatchery. Ennis is primarily an egg
taking facility, and excess spawners are hauled to |lakes and rivers in |daho.
This year, 942 Kam oops (24 inches long) were transported to the Henrys Fork at
Macks Inn, an additional 300 (23 inch) Arlee rai nbow were stocked in Rexburg Pond
and Robert's Pond.

Regi onal Efforts

Hat chery personnel taught the archery section of hunters education and
assisted with firearnms training in Ashton. Personnel also help to run the check
station. Ashton personnel also ran the Free Fishing Day program here at the
hat chery.
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Appendi x A.  Fish production and cost.

Speci es Si ze No. fish Wei ght Cost/lb Cost/fish Total cost
Fi ngerlings produced and stocked
R9 3.0 62, 784 463 8.14 . 06 3, 767
R10 5.0 3,240 108 3.90 .13 421
RC 2.0 8, 552 36.2 21. 27 .09 770
R .7 2,300 1 161. 00 . 07 161
C3 2.0 26, 190 57.7 36. 28 .08 2,095
BN 2.3 210, 130 902 16. 30 . 07 14, 709
BK 3.2 117, 695 1, 569 5.25 . 07 8, 238
K3 3.0 133, 000 760 12. 25 . 07 9, 310
Tot al s/ avg. 563, 891 3,896.9 10. 13 . 07 39,471
Hol dover fingerlings
R10 2.7 14, 473 99 20. 47 .14 2,026
BN 1.2 37, 855 100 49. 29 .13 4,921
K1 1.3 115, 749 80 159. 15 11 12,732
R9 1.0 90, 150 120 75. 13 .10 9, 015
Tot al s/ avg. 258, 227 399 77.39 .12 30, 881
Cat chabl es produced and stocked
R9 10.0 83, 463 33,704 .92 . 37 30, 881
AS 8.0 2,088 360 2.61 .45 940
BK 8.0 4,143 739 2.52 .45 1, 864
Tot al s/ avg. 89, 694 34, 803 . 97 . 38 33, 685
Fingerlings transferred to other hatcheries
BN 1.8 109, 810 153.5 64. 38 .09 9, 883
R9 3.4 1, 047 14 10. 43 . 07 146
R . 8 30, 263 6.5 419. 44 . 07 2,718
GN 5.1 840 42 9.00 .45 378
Tot al s/ avg. 141, 960 216 60. 77 .09 13, 125
Cat chabl es produced for 1994
AS 6.7 4,215 450 4. 03 .43 1,812
R10 8.4 3,285 670 2.19 .45 1, 465
R9 8.4 82,161 17, 224 1.43 .30 24,648
Tot al s/ avg. 89, 661 18, 344 1.52 .31 27,925
GRAND TOTAL 1, 143, 433 57,658. 9 2.48 .12 $142, 900
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Appendi x B.

Eggs and fish received and transferred during 1993.

Speci es Eggs Fi sh Fi sh
Speci es recei ved recei ved transferred Destination
AS 4,000 0 0
BK 299, 305 0 0
BN 37, 855 0 73, 950 G ace
35, 860 Hager man
RO 90, 150 0 1, 047 Jam e Hol m
R10 17,916 0 0
K1 115, 749 0 0
R 70, 000 0 4,047 Sawt oot h
5, 505 G ark Fork
2,850 Mackay
17,841 McCal |
c3 30, 000 0 0
RC 10, 000 0 0
GN 0 0 840 Hayspur
Tot al 674, 975 0 141, 960
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Appendi x C.

Oigin of

fish stocked or transferred in 1993.

Speci es Source Eggs Fi sh Destination Stocked Transferr Size (in)
R1 Ennis NFH  ----- 5,932 Region 6 5,932 3
R1 Ennis NFH  ----- 150 Region 6 150 12
RO Hayspur *306, 329 Regi on 6 83, 463 10. 2
RO Hayspur *306, 329 Regi on 6 62, 784 3
RA Ennis NFH  ----- 1,368 Region 6 1.368 23
MA Bozeman = ----- 6,144 Region 6 6, 144 8
K1 Ennis NFH  ----- 942 Region 6 942 24
R10 d enwood 11,620  ----- Buffalo R 3,240 5
Springs, CO
BN Sar at oga, *140,038  ----- Snake R
Wy Am Falls 210, 130 2.3
BK Henrys 222,749  ----- Henrys 121, 588 5.8
Lake Lake
AS W zard *12,672 ----- Deadwood 2,088 8
Falls, OR Reservoir
K3 Bl ack Cay 130,092  ----- Ririe Res. 133, 000 3
BN Duboi s *188,454  ----- Gace  ----- 73, 950 1.2
BN Duboi s *188,454  ----- Hagerman  ----- 35, 840 2.4
G\ Dani el , W *864  ----- Hayspur ----- 840 5.2
R
Dani el , W 80,000  ----- Sawt ooth  ----- 4,047 . 8
GR
Dani el , W 80,000  ----- Cark Fork — ----- 5,525 . 8
R
Dani el , W 80,000  ----- Mackay 0000000 ----- 2,850 . 8
GR
Dani el , W 80,000  ----- mCall - 17, 841 . 8
R9 Hayspur *306,329  ----- Jame Holm —  ----- 1, 047 3.4
a3 Henrys 30,000  ----- Regi on 6 26, 190 2.0
Lake
RC Henrys 10,000  ----- Regi on 6 8, 552 2.0
Lake
Total Stocked or Transferred 665,571 141, 940

* Received prior to 1993.
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Appendi x D. Conparative growh rates,

survival for all

feed conversion and percent

species reared at Ashton Hatchery, 1993.

Aver age nont hly

Aver age

Speci es | ength increase conversi on Per cent survival
rai nbow (catch.) . 549 1.10 85.1
rai nbow (fing.) . 399 1.31 97.9
brook trout (catch.) . 432 1.14 92.0
brook trout (fing.) . 387 . 84 64.1
brown trout . 291 1.11 97. 4
Kam oops . 363 .99 97.0
grayling . 282 1.12 64.6
cut t hr oat . 245 . 80 81.8
rai nbow x cutt hroat

hybri ds . 363 1.34 82.4
Atlantic sal non . 420 1.36 30.4
gol den trout . 309 4.48 52.9
Hol dover for 1994 stocking
rai nbow . 555 1.10
Atlantic sal non . 453 1.15
Col or ado rai nbow . 420 1.52
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Appendi x E.  Summary report of Eagle Fish Health Laboratory results for Ashton Hatchery (Cass B), January 1 - Decenber 31, 1993.

Br ood
year St ock Speci es AccessionlHN IPN EIBS BKD FUR ERM CWM PKD WA CSH ICH @&BD Diagnoses

1992 Henry L Brook 93-106 - - I X: Negative for pathogens; Viro 0/15
1992 Sar at Br own 93- 107 - - I X: Negative for pathogens; Viro 0/60
1992 Wz Fl Atl sal 93-108 - - I X: Negative for pathogens; Viro 0/10
1992 Sul vLk Col den 93-109 - - I X: Negative for pathogens; Viro 0/10
1992 Bl k On Kanm oop 93-124 - - I X: Negative for pathogens; Viro 0/5
1991 Haysp Rai nbow 93-125 - I X: Negative for pathogens; ELISA 0/20
1993 Henry L Brook 93- 446 - - + - - DX: Furuncul osis, MAS Viro 0/15,

Aer onpnas sal noni ci da, Aerononas hydrophil a

1992 Col Riv Rai nbow 93- 447 - - - - - - DX: Mult. parasitism Gyrodactylus,
Rhodot orul a, Exophiala Viro 0/10,
ELI SA 0/ 10, FA 0/10, Bacte 0/8

IHN  Infectious Henatopoietic Necrosis virus

IPN Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrone virus

BKD Bacterial Kidney D sease (Renibacterium sal noni narum
RS Posi tive for Renibacterium sal moni narum but not clinical disease
FUR Bacterial Furuncul osis (Aerononas sal nonicida)

ERM  Enteric Redrnouth Disease (Yersinia ruckeri)

CW  Col dwat er Di sease (Fl exi bacter psychrophil us)

PKD Proliferative Kidney D sease (PKX)

WD Wiirling D sease (Myxosona cerebralis)

CSH  Ceratonyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubbl e Disease

I X I nspection (routine hatchery visit)
DX Di agnostic (sanpl ed because of sick fish)
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Appendi x F. Feed use.

Si ze Sour ce Pounds Cost/Ib Tot al Cost
#1 noi st Bi o-Products 176 . 93 163. 68
#2 noi st " 352 . 93 327. 36
#3 noi st " 572 . 93 531. 96
1.0 noi st " 440 .70 308. 00
1.3 noi st " 396 . 659 260. 96
1.5 noi st " 1,628 . 659 1,072. 85
2.5 noi st " 1, 408 .614 864. 51
3.0 noi st " 484 .614 297. 17
4.0 noi st " 264 .614 162. 09
1.0 dry " 200 .40 80. 00
1.3 dry " 300 .40 180. 00
1.5 dry " 100 . 375 37.50
#2 dry Rangens 100 . 444 44. 40
#3 dry " 600 . 444 266. 40
#4 dry " 1, 000 . 2978 297. 80
CC dry " 700 . 2978 208. 46
3/ 32 dry " 4,200 . 2432 1,021. 44
1/8 dry " 12, 800 . 2432 3,112.96
5/ 32 dry " 24,100 . 2432 5,861.12
5/32 dry float " 100 . 2856 28. 56
B- 400 Bi okyowa 2.2 36. 82 81. 00
Tot al 49,922.2 $15, 208. 22
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I NTRODUCTI ON

Cabi net Gorge Hatchery is located in Bonner County, |daho approximtely
eight niles southeast of the comunity of dark Fork. Constructed in 1985, the
hat chery produces advanced-stage | ate-spawni ng kokanee sal non fry for Lake Pend
Oeille. These fry are needed to mitigate for the loss of wld kokanee
recrui tment caused by hydroel ectric power projects on the Pend Oreille watershed.
The hatchery tinmes the kokanee fry release to coincide with the altered cycles
of zoopl ankton bl oons in the | ake caused by Mysis shrinp.

Staffing at the hatchery includes two permanent personnel, one tenporary
year-1ong mai ntenance craftsnman, eight nmonths of bio-aide time, and 17 nonths of
tenporary laborer tinme. Housing acconmodations include two residences for the
permanent staff and crew quarters for two seasonal enpl oyees.

Wat er Supply

Cabi net Gorge Dam is |ocated about one mile upstream from the hatchery.
After the damis conpletion in 1952, artesian springs appeared along the dark
Fork River at the present site of the hatchery. The hatchery uses six punps to
exploit these springs. Two separate well fields provide up to 20 cubic feet per
sectond (cfs) of well water to the hatchery. The |lower spring and the upper well
field water tenperatures vary inversely over a 12-nonth period. A mxture of
the two water sources allows incubation and feed training water to be kept around
50°F (range 48°F to 51°F). Production water ranged from 39°F to 51°F

Rearing Facilities

Rearing facilities at the hatchery include 192 upwelling incubators and 64
concrete raceways. The incubators are 12 inches in dianeter by 24 inches high
with a capacity of 110,000 kokanee eggs each. The 64 concrete raceways have a
total rearing space of 32,000 cubic feet. Approximately one-third of each
raceway is enclosed by the hatchery building. The adult kokanee hol ding area
consists of two holding ponds (10 ft x 30 ft each) at the head of the fish
| adder, and additional adult holding is available in three holding ponds (10 ft
x 30 ft each).

PRCDUCTI ON

Bet ween January 1, 1993 and Decenber 31, 1993, Cabinet Gorge Hatchery
released or had on hand a total of 2,171,496 fish weighing 34,806 pounds
remai ning from the 1992 production year. A total of 36,867 pounds of fed
produced 23, 581 pounds of gain for an overall conversion of 1.56. Average cost
per pound of feed was $0.49, resulting in a feed cost per pound of fish of $0.76.
Total production cost (less capital outlay) was $186,420 resulting in a cost per
pound of fish of $5.36 and $85.85 per thousand fish (Appendix A). In addition
9, 144, 000 Lake Pend Oreille kokanee eggs and newy hatched fry fromthe 1993 fall
spawn were on hand Decenber 31, 1993.

CABGCORGE
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Lake Pend Oreill e Kokanee

CGeneral Rearing

Fertilized eggs were brought to the hatchery building and disinfected in
100 ppm Argentyne for 15 minutes. After enuneration by volunetric displacenent,
the green eggs were rolled in the upwelling incubators. At eye-up, the flow
through the incubators was increased to maintain the egg rolling. Fi ve days
after hatch the fry were sorted with slotted screen to renove infertile eggs and
dead matter. Swimup fry were allowed to swim out of the incubators into the
raceways at 1,650 tenperature units. Feed training began at 1,670 tenperature
units.

Kokanee were fee-trained at 50°F using Rangens soft-noist starter for the
first week, then this feed was mxed with Bio-Products Bio-Diet Starter #3.
After this initial feed training, the fish were reared on Bi o-Products Bio-D et
Gower 1.0 to 1.3 mm pellet depending on fish release size objectives. These
si ze objectives have changed from 1. 3-inch fry when the hatchery began operati on,
to the present request of 2.2-inch fry at release. To neet this request, the
hat chery capacity has been reduced from30 mllion to 16 mllion fry.

Because egg collection lasts over two nonths and a cross-section of the run
is required for each release strategy, growh rates are adjusted according to
release timng. The growh rates of the early egg takes are sl owed by decreasing
the water tenperature. The late egg take growth is increased by raising the
water tenperature and the feeding rate. By adjusting these paraneters after the
fry are feed-trained, a representative sanple can be obtained fromeach egg take,
t hus assuring opti mum genetic diversity in each rel ease.

A total of 621,506 kokanee fry were produced at an average |length of 2.4
i nches and an average weight of 243.9 fish per pound. These fish gained 2,213
pounds from 3,085 pound of feed, resulting in a conversion rate of 1.39:1.0. Fish
feed production cost was $0. 753 per pound and $2. 68 per thousand.

Survival of green eggs to feeding fry was estimated at 14% (1992, 91%.
Survival from first feeding to release was estinmated at 52% (1992, 92%,
resulting in survival fromgreen egg to release of 8% (1992, 84%.

The poor kokanee survival for the 1993 production is attributed to the |oss
of incubation water. The failure of the back-up generator to start during a
power outage Decenber 23, 1992 caused the incubating eggs to be without flow ng
wat er for 20 m nutes.

Fi sh Mar ki ng

The 1993 rel ease group had run-represented sanple groups fin-clipped. A
total of 70,000 Sullivan Springs rel eased kokanee were narked with an adi pose fin

clinp.

Fi sh Li berations

A total of 561,146 kokanee fry were transported from Cabi net CGorge Hatchery
to Sullivan Springs. The renaining 60,360 kokanee were held at the hatchery for
use in the broodstock program Nurmbers at rel ease were based upon partial
i nventory nunbers and raceway consolidation estinmates made after nortality rates

CABGCORGE
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stabilized. Al nunbers were checked with a weight/sanple count nunber as the
fish were |oaded onto the trucks for Sullivan Springs. No fish were rel eased at
t he hat chery | adder

Kokanee were inprinted with a norpholine drip of 5x10-5 ppm for 30 days
prior to release and for two days after rel ease

Sul l'i van Spri ngs

Al'l kokanee fry were released at Sullivan Springs. The releases were at
both bridges on Sullivan Springs. Clark Fork Fish Hatchery provided a 2-ton
truck and a 1-ton truck for transporting the fry. A pool in the stream was
scoured out bel ow the upper bridge for the 1-ton truck rel eases. The 2-ton truck
rel eased fry below the lower bridge using a 30-foot length of 10-inch plastic
hose to provide a soft release. The four rel eases occurred July 15-16, 1993.

O her Fi sh Produced

Lake Pend Oreille Broodstock Kokanee

In 1989, an experinmental kokanee broodstock program was started at Cabi net
Corge Hatchery. These kokanee are being held as a captive broodstock to enhance
decl i ni ng kokanee popul ati ons in the | ake.

Kokanee (1989 BY)-There were 2,000 brood year 1989 kokanee renmining on
January 1, 1993 follow ng the 1992 spawning. None of these survived to spawn in
1993. From the 1992 broodstock spawn collection of 227,655 green eggs 8,900 fry
survived and were released in 1993.

Kokanee (1990 BY)- About 1,225 brood year 1990 kokanee averagi ng 11.2 inches
were on hand Decenber 31, 1993. These were all spawned by the end of January
1994. The final spawn nunbers are 298 ferales yielding 137,772 green eggs. At
spawni ng the fish averaged 11.2 inches in total length and 2.1 fish per pound.

Kokanee (1991 BY)-There were 21,561 brood year 1991 kokanee averagi ng 8.02
inches and 5.1 fish per pound on hand Decenber 31, 1993.

Kokanee (1992 BY)-There were 44,399 brood year kokanee averaging 5.2 inches
and 23.8 fish per pound on station Decenber 31, 1993

Bul | Trout

A bull trout culture programwas established at Cabi net Gorge Hatchery in
1987 to advance the know edge of bull trout culture and provide bull trout
fingerlings to fisheries nanagers for reestablishment or enhancenent of
suppressed populations in ldaho. However, because of concerns about adversely
affecting the genetics of the wild population in the lake with the introduction
of hatchery fish froma |limted nunber of parents, plus the unknown predator/prey
rel ati onship, this program was discontinued in 1991. The reraining bull trout
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were held for rearing to 10 inches of |arger. These fish were released in
nountain | akes as a predator to reduce stunted brook trout popul ations.

1990 Bull Trout-On January 1, 1993, there were 3,813 bull trout on station.
O these, 2,863 fish survived to be released in selected nountain |akes across
| daho. The released fish averaged 11.5 inches in total length and 1.8 fish per
pound.

Deadwood Kokanee

On January 1, 1993, there were 1,924,753 early-spawni ng Deadwood kokanee
on station. O these 546,627 fry were released in selected | akes and reservoirs
across ldaho. The rel eased fish averaged 2.4 inches and 236.4 fish per pound.

Col or ado Kokanee

On January 1, 1993, there were 294, 250 | at e-spawni ng Col orado kokanee on
station. This stock was severely inpacted by the power outage, with 15,332 fry
surviving to plant into Lucky Peak Reservoir. The average stocking |ength was
2.1 inches at 359 fish per pound.

Hayspur Rai nbow Trout

O January 1, 1993, there were 1,083,000 rai nbow trout alevins from Hayspur
Fish Hatchery on station. In May and July, 876,857 fry were transferred to
Hagernman State Fish Hatchery. The fish averaged 2.5 inches in total |ength and
161 fish per pound.

HATCHERY | MPROVEMENTS
| rprovenent s i ncl ude:

- Erected a spawni ng shelter at the dark Fork River fish trap
- Added punp #8 to back-up generator

- Carpeted the office and dornmitory.

- Provi ded access to punps for service vehicles.

- Mount ed stationary | adders on the headbox.

- Rel ocated the al arm system batteri es.

Repai rs i ncl ude

- Returned punp #3 to service with necessary adjustnments.

- Rebuilt punp #5 notor, line shaft, line bearings, and packing
gl ands.

- Rebui It punp #6 pressure relief valve

- Repl aced Granite Creek trailer floor

- Repaired drop structures in Sullivan Springs.

- Repl aced carpet in Residence #1.

- Serviced back-up generator, replaced batteries and needed
accessori es.

- Repai red punp #8 back-fl ow val ve

CABGCORGE
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Met hods used i ncl ude:

- Devel oped daily, weekly, and monthly checks of back-up generator and
rel ated al arns.

HATCHERY RECOMVENDATI ONS

The limting factor in fish growth renains inadequate amounts of warm water
(50°F) during the production nonths. The upper well field yields up to 20 cfs
during the production cycle, however the water is too cold for incubating and
feed training. Warner water fromthe | ower springs wells nust be added to tenper
the upper field water. The 4.4 cfs available from the lower springs well is
insufficient to effectively tenper the upper well field. A new well field
internediate in tenperature i s needed

The adult | adder and hol ding ponds are operated with reuse water fromthe
hat chery through the settling pond. An effective intermediate well field would
free the lower springs wells to provide clean, cool water to operate the fish
trap. An adequate degassing tower would be needed in addition to sone added
pl unbi ng.

The fish |l oss of 1993 denonstrated the vulnerability of rearing fish with
purped wat er. An additional water backup is needed to further reduce the
likelihood of a repeat water punping failure. Options to consider include an
addi tional backup generator, a direct power line fromthe hydropower dam and a
wat er storage systemto provide gravity flow water for a given length of tine.

FI SH HEALTH

IDFG Fish Health Laboratory personnel conducted all of the fish
exam nati ons and Doug Burton, Fish Pathol ogist, made the foll owi ng coments.

From a fish health perspective, 1993 was an unfortunate year at Cabinet
Corge Hatchery. First, the kokanee fry which survived the initial power
outage/water |oss disaster continued to experience elevated nortality rates
during early rearing. These groups were sanpled repeatedly from January through
April for virology and histopathol ogy (Appendix B). The fish were too small to
sanpl e for standard bacteriology or fluorescent antibody techniques. No viruses
were detected at any tinme, but the initial histologic exam nation detected

coagul ated vyolk, muscular edema, gill hyperplasia, kidney degeneration and
abnormalities in the swim bladder (including exogenous debris wthin the
bl adder). the diagnosis was environnmental stress which caused coagul ated yol k
di sease and toxicity, with secondary environmental gill disease and sw m bl adder
pr obl ens. Subsequent sanples showed an obvious progression of the above
afflictions. Treatnent for the gill disease may have helped in the short-term

but the best lessons learned were to avoid the initial dewatering at all costs
and to refrain from aggravati ng sone of the resulting problens.

Next, the bull trout began to have el evated nortalities in June and July.
nmany denonstrated external lesions with mld henmorrhage that did not extend
into the underlying nuscle tissue. Sanples were sent to the Eagle Fish Health
Laboratory where notil e Aeronmbnas and Pseudonbnas species were isolated. It is
possi ble that the bacteria were secondary invaders followi ng stress and injuries
from unconventional fish behavior related to conventional fish culture practices.
e of two 3-fish pools were also positive (low for Renibacterium sal noni nari oum
(RS) by ELI SA
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Valuabl e lessons were learned in how to culture wild bull trout which
shoul d be docunented for use if the Departnment ever decides to rear them again.
One reconmendation would be to sanple the broodstock to eval uate the incidence
of bacterial kidney disease (BKD) in the population before placing themin a
hatchery. This mght answer the question of whether the above fish were infected
vertically with RS or whether they were | ater exposed in the hatchery.

Finally, the 1990 brood year kokanee, held on station as captive
br oodst ock, were diagnosed in August with clinical BKD and the 1991 brood year
fish were diagnosed as carriers. dinical signs were |later observed in the brood
year 1991 fish.

The presence of clinical BKD |lowers the Cabinet Forge Hatchery disease
classification from a Cass A "Quarantine" facility to a Cass C. It wll
require the renoval of the infected fish, disinfection of the facility, and three
years of negative sanpling results before the hatchery can be reclassified as
"A" The significance of this lower classification is that Cabinet Gorge cannot
ship eggs or fish to other Cass A or B hatcheries w thout reducing the
classification of the receiving facilities. Stocking of fish from Cabinet Corge
is also nowrestricted to waters which have historically had RS

I nspection of the kokanee returning to Granite Creek and to the hatchery
| adder also provided some disturbing information. Al fish were negative for
viruses and the Ganite Greek fish were negative for BKD. The fish returning up
the dark Fork River to the hatchery | adder tested positive for BKD by both FAT
and ELISA. The fish sanpled from G anite Creek and the Cark Fork R ver were
essentially the sane fish when released fromthe hatchery. There nust be sone
factor followi ng rel eases, perhaps in the Cark Fork River, which is causing a

hi gher rate of infection to occur. This situation definitely deserves
i nvestigati on because BKD nay be adversely effecting survival of kokanee in Lake
Pend Oreille, and because presence of the disease will prevent Cabinet Corge

Hat chery from being recl assified as nentioned above.

| mredi at e recommendati ons for Cabinet Gorge Hatchery are to phase out the
captive broodstock program then fully disinfect the hatchery. The ori gi nal
purpose of Cabinet Gorge Hatchery is to rear Lake Pend Oeille kokanee.

Therefore, we may need to initiate a BKD managenent program which will include
isolation of Ganite Ceek fish from dark Fork River fish and the use of
chem cal therapies. Investigational New Animal Drug (INAD) permits are in place

for the use of erythronycin at Cabinet Gorge, and the Eagle Laboratory
pat hol ogi sts have begun the application process to test enrofloxacin on the 1991
captive brood fish.

FI SH SPAWNI NG

Fi sh Trappi ng

During 1993, the dark Fork River fish trap was in operation from Cctober
15 to the last week of Decenber. Kokanee began entering the trap i mediately,
with the | ast kokanee trapped and spawned on Decenber 20. There were 49, 187 fish
trapped, with sanpled counts indicating 29.4% of the spawning run was fenale
(14,461). Due to fish health concerns and hol ding pond linitations, sone of the
dark Fork R ver kokanee were noved off site to other holding ponds. dark Fork
Fi sh Hatchery received 7,717 kokanee and Sandpoi nt Fi sh Hatchery received 1, 460
kokanee.
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The Sullivan Springs trap collected 130,323 fish of which 35,444 were
females (27.2%. A total of 9,642 kokanee were passed above the trap to spawn
naturally in Sullivan Springs Creek.

Spawnt aki ng

Cark Fork R ver kokanee spawnt aki ng began on Cctober 26 and continued to
January 10, 1994. Spawntaking ran from Novenber 8 to Decenber 30 at the Sullivan
Springs fish trap. The 1990 brood year kokanee spawntaki ng began Novenber 16 and
ended January 20, 1994.

A total of 11,233,915 kokanee eggs were collected during the 1993-1994

spawni ng operati on. The Cark Fork River run yielded 1,059,648 green eggs,
Sullivan Springs yielded 10,037,495 eggs, and the captive broodstock 136, 772 eggs

(Appendi x Q).

EGGS RECEI VED

Deadwood Kokanee

About 2,235,800 green early-runni ng kokanee eggs from Deadwood Reservoir
in central |Idaho were received in md-Septenber 1993. As of Decenber 31, 1993,
about 1,075,800 early kokanee fry were on hand averagi ng 0.83 inches. These fish
will be used for | ow and | ake stocki ng.

Col or ado Kokanee

About 942,736 eyed eggs from |ate-spawning kokanee from Blue Mesa
Reservoir, Colorado were received fromthe Col orado Gane and Fish Departnment's
Roaring Judy State Fish Hatchery on Decenber 1, 1993. At the end of 1993, about
922,024 kokanee sac fry were on station. These fish will be used for |ow and
| ake st ocki ng.

Hayspur Rai nbow Tr out

About 1,494,744 eyed eggs from donmestic rainbow trout were received from
Hayspur Fish Hatchery during Decenber 1993. These will be transferred as
fingerlings to Hagerman Fish Hatchery in late spring of 1994.

PUBLI C RELATI ONS

The surrounding communities identify Cabinet CGorge Hatchery as the nmjor
contributor of kokanee to the Lake Pend Oeille fishery. The econom c inportance
of this fishery has been estimated at over $5 nillion. The hatchery has been the
focus of nmany radio, television, and newspaper stories in recent years. This
past year's fish loss brought the hatchery national nedia attention.
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About 600 peopl e signed our guest registration book this year. Nunerous
tours were given to school groups and other organizations. An estinmated 2, 000
visitors toured the hatchery during 1993.

SPECI AL STUDY

Due to the increasing ratio of males to fermales in |ate spawni ng kokanee
sal mon, a feed experinent was performed fromMy 5 to August 9, 1993. Prior to
the experinent, it was speculated that the increased ratio of nales to females
was precipitated by high levels of testosterone in processed diets. The
experinent involved feeding three diets to six lots of kokanee broodstock progeny
(one diet per two lots). The three diets were our production diet of Rangen's
sem -noi st starter and Bio-diet feed, a diet of freeze-dried krill, and a diet
of brine shrinp.

The feed experinent ended August 9, 1993. Thirty fish fromeach lot (N
180) were randomy selected for sex gender identification. Each of these
sel ected fish were checked for devel oping internal sex organs. The brine shrinp
groups had the highest percentage of fermales (43-47% wth the Rangen's and Bio-
diet groups having the |owest percentage of females (30-37%. The krill fed
groups were internediate to the other groups in sex ratios (40%.
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Appendi x A.  Production sunmary, all species, 1992-93.

Feed Annual Cost/IDb Cost/ 1, 000
Speci es Nunber Pounds fed cost of fish fish Conver si on
Fry
LPDO KL 621, 506 2,213 3,085 130, 400 58. 92 209. 81 1.4
DWD KE 546, 627 2,312 3, 446 21, 000 9.08 38.42 1.7
CO KL 15, 332 43 86 6, 000 139. 53 391. 34 10. 4
R-9 876, 857 5, 450 4,887 4,420 0.81 5.04 1.0
Br oodst ock
1989 KL 2, 806 2,192 50 2,000 0.91 712.76 NA
1990 KL 23,875 11, 655 10, 956 9, 000 0.77 376. 96 1.7
1991 KL 37,231 7,293 10, 842 6, 000 0. 82 161. 16 2.0
1992 KL 44, 399 1, 867 2,476 3, 600 1.93 81. 08 1.5
1990 BU 2,863 1,781 1, 039 4, 000 2.25 1,397. 14 1.1
TOTALS 2,171, 496 34, 806 36, 867 186, 420 5.36 85. 85 1.6
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Appendix B. Summary report of Eagle Fish Health Laboratory results for Cabinet Gorge Hatchery (Class C). January 1 - December 31, 1993.

LE

Brood

year Stock Species Accession HN IPN EBS BKD FUR ERM CWD PKD WHD CSH |ICH GBD Diagnoses

1992 CG Kokanee 93-011 - - *DX: Environmental toxicity,
Stress, CYD GBD(suspect);Viro 0/20

1992 SulvSp Kokanee 93-042 - - DX: Enviro. stress, BGD, Air bladder
distention; Viro 0/35

1992 SulvSp Kokanee 93-055 - - DX: Enviro. stress; Viro 0/20

1992 SulvSp Kokanee 93-076 - - DX: Environmental toxicity, Starvation,
BGD, Mycosis (gill), Viro 0/40

1992 CG Kokanee 93-134 - - DX: Environmental toxicity, CYD, BGD,
Starvation, Mycosis (gill), Viro 0/30

1991 Cold Ck Bull trout 93-267 - - + - - - DX: RS, Bacteremia; Viro 0/6, ELISA 3/6
(low), FA 0/6, Bacte 3/6 Ps. fluorescens,
Aeromonas sp., Shewanella (Ps.) putrefaciens

1991 CG Kokanee 93-333 - - + IX: RS; ELISA 2/11 (low), FA 1/60, Viro
0/60

1992 SulvSp Kokanee 93-335 - - - IX: Negative for pathogens; FA 0/60,
Viro 0/60

1990 CG Kokanee 93-338 - - + DX: BKD, Bacteremia; FA 4/5 (3 TNTC, 1
low), Viro 0/5, Bacte 1/4 Aeromonas sp.,
1/4 Flexibacter sp.

1991 SulvSp Kokanee 93-500 + DX: BKD; FA 9/10 (8 TNTC), ELISA 2/2
(highs)

1992 SulvSp Kokanee 93-501 + DX: RS; FA 2/10 (low) ELISA 1/2 (low)

CGAPP
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Appendix B. Continued.

Brood

year Stock Species Accession HN IPN EBS BKD FUR ERM CWD PKD WHD CSH ICH GBD Diagnoses

Brood CF Riv. Kokanee 93-575 - - + - - - IX: BKD, MAS; FA 4/60 (3 mod, 1 high),
ELISA 3/12 (2 low, 1 mod), Bacte 8/12
(Aeromonas sobria 5/12, Flavobacterium
3/12), Viro 0/60

Brood CF Riv. Kokanee 93-576 - - + - IX: BKD; ELISA 3/4 (1 low, 2 high pools)
FA 6/20 (1 light, 4 mod,1 heavy), WHD
0/20, Viro 0/20, Bacte 2/4-Flexibacter
sp. (negative to F. psychrophilus antisera)

Brood SulvSp Kokanee 93-577 - - - - - - - IX: Negative for pathogens; Viro 0/60,

IHN  Infectious Hematopoietic Necrosis virus

IPN  Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)
RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonas salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD Whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease

MAS Motile Aeromonad Septicemia

CYD Coagulated Yolk Disease

BGD Bacterial Gill Disease

NSG Nonsignificant Growth

TNTC Too Numerous To Count

IX" Inspection (routine hatchery visit)
DX Diagnostic (sampled because of sick fish)

CGAPP
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Appendi x C. Lake Pend Oeille kokanee spawni ng sumary, 1993.

Tot al Femal es G een Per cent
Spawni ng | ocati on fish spawned eggs fecundity Femal es
G anite Creek 130, 232 31,577 10, 037, 495 318 26.2
Cark Fork River 49, 187 3,013 1, 059, 648 352 29. 4
CGKH br oodst ock 640 298 136, 772 459 NA
TOTALS 180, 059 34, 888 11, 233,915 322
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I NTRODUCTI ON

The O ark Fork Hatchery is a resident species "specialty" station |ocated
on Spring Creek 1.5 mles northwest of Clark Fork, Idaho. Approxinately 10,000
west sl ope cutthroat trout broodstock are held on station providing the state's
only captive source of westslope cutthroat eggs. In addition to westslope
cutthroat, brook, brown, golden, Kam oops, and rainbow trout as well as grayling
and kokanee are reared for distribution in the waters of the Panhandl e Region.
Over 125,000 rainbow trout >9 inches are received each year from production
hatcheries in southern lIdaho and redistributed from March through Cctober.
Oiginally constructed by the Washi ngton Power Adm nistration (WPA) in 1934 and
conpleted in 1938, the dark Fork Hatchery is now funded for operation by |daho
Department of Fish and Gane (IDFG |icense fees. Water diverted from Spring
Creek provides for incubation and rearing, with flows of 8-15 cubic feet per
second (cfs) at tenperatures averaging 41°F in winter and 48°F in sumrer. A wel
provi des approxi mately 100 gpm of 45°F water to one bank of incubators. Unused
wel | water can be diverted to fiberglass rearing troughs to nmix with Spring Creek
wat er . Rearing units include Heath incubator stacks, concrete and fiberglass
early rearing vats, concrete raceways, and earthen broodstock ponds.

FI SH PRODUCTI ON

Trout production at the dark Fork Hatchery addresses three different
objectives: 1) nmaintenance of a captive westslope cutthroat broodstock of 15,000
adults to spawn at age 4 and 5 years; 2) production of 300,000 6-inch or greater
west sl ope cutthroat for large |ake stocking, and (3) rearing westslope cutthroat
trout and various other salnonid species to less than 3 inches for release in
nountain and | owl and | akes (Appendix A). Eggs are collected on station (Appendi x
B), as well as received frompublic and private sources.

The broodst ock managenent plan had been altered in an attenpt to inprove
genetic purity. For three years, broodstock fromthe dark Fork strain westsl ope
cutthroat, which carry 0.2% rainbow trout genes, have been replaced by
genetically pure westslope cutthroat obtained from the Mntana State Washoe Park
Hat chery broodstock. These fish were reared from eggs at both the Cabinet Corge
and Sandpoint hatcheries prior to arrival at the Clark Fork Hatchery. The
average length of the broodstock population observed in 1993 was 11.9 inches
(range 9.1-16.0 inches).

Al though survival in the Montana strain fish was good when transferred to
the Aark Fork Hatchery as fingerlings, survival of fry from Montana strain eggs
taken on station was very poor. Resistance to the IPN found in the Spring Creek
wat er supply was not well devel oped

During 1993, 168,666 (16,831 |Ibs) brood year 1991 6-inch plus westslope
cutthroat were rel eased. Another 16,000 (2,909 Ibs) 8-inch brood year 1991 and
50,000 (2,550 |Ibs) 5-inch brood year 1992 westslope cutthroat were transferred
to net pens on Lake Pend Oeille for rearing to release in 1994, To reduce
loading in the fall, 63,330 (3,850 |bs) of brood year 1992 westslope cutthroat
were released into low and | akes. To reduce the total nunmber RO fingerlings to
be reared to catchable size, 61,562 (3,125 Ibs) excess 5-inch fingerlings were
rel eased in Novenber. Another 5,376 (195 Ibs) 4-inch donestic Kam oops left from
the nountain |ake program were rel eased in Decenber. The fry releases of brood
year 1993 fish included 18,000 (248 |bs) Henrys Lake brook trout, 52,513 (18 | bs)
west sl ope cutthroat, 11,492 (62 Ibs) donmestic Kam oops and 3,250 (2 1bs)
grayling. The fry were released in | owl and and nountain | akes.
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Annual costs to rear and distribute fish from dark Fork Hatchery are
listed in Appendix C.

HATCHERY | MPROVEMENTS

During the spring of 1993, new bird netting was purchased and installed
over all outside ponds. Vi sual observations during the year indicate 100%
success in preventing picivorous bird depredation. Additionally, the heavier net
and | arger mesh size has allowed us to leave the nets in place throughout the
winter. Previously, netting had been renpved to prevent snow | oadi ng probl ens.

The visitors information area was conpleted this year. An area nmap defines
the stocki ng program includi ng species, size, nunber, and timng of distribution.
Extensive use of full color photos and informational narratives conpletes the
center.

A new chemical storage room was constructed during Decenber 1993. This
facility relocates formalin storage and handling fromthe feed mxing roomto an
isolated area. A fume hood with an oversize exhaust fan renoves fumes fromthe
handling area. A water purging line has been installed to back-flush the val ves
to renove residual formalin. Additionally, a deep sink has been plunbed in to
provi de cl ean-up and eye wash capability.

Maj or construction needs incl ude:
1. A punp and piping to supply pathogen-free water for rearing broodstock

eggs, and fry. One well, with a tested flow of 1,000 gpm was drilled and
capped in 1989.

2. Construction of concrete broodstock ponds to replace the earthen ponds now
in use.
3. Construction of additional covered shop/garage space to facilitate

vehi cl e/ equi pment repair or construction during inclement weather.

FI SH HEALTH

I nfectious pancreatic necrosis (IPN) and bacterial kidney disease (BKD)
continue to be the major fish disease problems at dark Fork Hatchery.
Significant losses to IPN occurred in the brood year 1993 cutthroat trout fry
(both dark Fork and Montana lots). These outbreaks were confirned by the Eagle
Fish Health Laboratory from sanples taken on August 12 and on Decenber 2
(Appendi x D). However, the outbreak of |IPN which usually occurs in brook trout
fry about April did not appear in 1993.

Bacterial kidney di sease was detected fromthe Mntana cutthroat broodstock
by both ELISA and FAT, in the 1991 captive kokanee broodstock by FAT, and in the
kokanee broodstock transferred from the Cabinet CGorge Hatchery fish trap by both
ELI SA and FAT. Signs of chronic BKD were also seen in the production |ots of
cutthroat trout.

The open water source (Spring Creek) provides a constant reservoir for
pat hogens. The brook trout in the areas above the hatchery have tested positive
for IPN virus (Eagle Fish Health Lab dat abase; Accessions 90-187 and 90-252), but
have not been positive for Reni bacterium sal noni narum (RS) by FAT (Accessions 89-
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097, 90-123, 90-187, and 90-252). Eagle Lab now has the nore sensitive ELISA
t echni que avail abl e, so these fish should be sanpled again in 1994,

If it should prove that the fish in the spring are ELI SA | ow or negati ve,
then the chronic BKD problem m ght be controllable. There are a nunber of things
that can be tried on the hatchery to reduce the problem First, the use of
erythromycin was effective (followi ng existing INAD protocols) in reducing the
BKD out break which occurred in the brood year 1991 captive kokanee broodstock
during 1993. Simlar INAD permits are in place for treating both the cutthroat
broodstock and production lots with erythronycin and treatnent should prove
beneficial . Additionally, pathologists from the Eagle Lab have begun the
application process for an INAD pernit to test enrofloxacin on the dark Fork
cutthroat broodstock. Enrofl oxacin is a bacteriocidal drug which is already
approved by the Food and Drug Administration for use against Aerononas
salnmonicida in Atlantic salmon.  In vitro studies show it to also be effective
to inactivate RS. Finally, a nore aggressive sanpling and culling strategy at
spawni ng, particularly when eggs for future broodstock are taken, would limt the
chance of vertical transni ssion and should hel p reduce the incidence of active
di sease in the resulting offspring.

Qeaning up the IPN problemwi |l be nore difficult with the existing water
source and broodstock popul ation. Isolation incubation and the culling of eggs
from positive-tested females could eventually elimnate the virus from the
br oodst ock popul ation, but only if a clean water source is avail able. Future
broodst ock would have to remain in clean water, but production fish could go out
on creek water after they grow past the nost susceptible life state. (Infection
could still occur, but the risk of clinical disease and subsequent nortality is
much less). Two options for a clean water source are currently avail able, either
make use of the capped well at dark Fork Hatchery for the incubator building and
adult ponds, or transfer the broodstock program to Sandpoint Hatchery and bring
fingerling back to Cark Fork for production

The only other minor disease problem at Cark Fork Hatchery was a
parasitism by Gyrodactylus sp. observed in August on the production cutthroat.
Nunbers of organi sns per fish were only noderate, and the problem was all evi ated
by increasing care in cleaning the raceways and by the dropping autum water
t enper at ur es.

Recomrendati ons for better disease control at dark Fork Hatchery incl ude:
1. Devel op existing well to provide pathogen-free water for incubation and

early rearing or nake use of facilities at Sandpoint Hatchery for
i ncubation and early rearing.

2. Isolate cutthroat eggs for future broodstock and cull eggs from |IPN
positive females. |ncubate and rear on pathogen-free water for as long a
possi bl e.

3. Sanple fish from Spring Creek and test with the ELISA method to confirm

the presence of RS above the hatchery.

4. Feed erythronycin to both brood and production cutthroat to mnimnze the
i mpact of clinical BKD

5. Re-eval uate production prograns with the idea of shifting to nore disease-
resi stant col dwat er-tol erant speci es.
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FI SH STOCKED AND TRANSFERRED

The O ark Fork Hatchery program distributes fish in the Panhandl e Regi on
as directed by IDFG fishery nmnagenent. The program includes redistributing
rainbow trout for put-and-take fisheries; distributing brown, brook, and
cutthroat trout fingerlings for put-grow and-take fisheries; distributing brook,
cutthroat, golden, and Kam oops trout fry and grayling to renote sites; and
redi stributing warmvater and coolwater game fish into the Panhandl e Region
wat er s. During 1993, the hatchery staff also took on redistribution for the
Cabi net Gorge and Sandpoint hatcheries stocking bull trout, Gerrard strain
rai nbow trout, and kokanee in the Panhandl e, Southwest, and Sal non regions.

G ark Fork Hatchery personnel redistributed approxi mately 120,185 (52, 102
I bs) size 3 (>9 inches) rainbow trout to waters of the Panhandl e Region, north
of Coeur d' A ene, fromMarch to Qctober 1993. These trout were received fromthe
Anerican Falls Hatchery. Another 5,681 (4,563 |bs) donestic Kam oops trout were
stocked to the put-and-take fishery. These trout were reared fromegg to rel ease
at the dark Fork Hatchery. QGowh tinme fromegg to 9.5 inches was approxi mately
17 nont hs.

Rel eases of cutthroat, donmestic Kam oops, bull trout, and grayling were
delivered to 27 mountain | akes by backpack and helicopter.

During CQctober and Novenber 1993, 16,000 8-inch brood year 1991 and 49, 988
5-inch brood year 1992 westslope cutthroat were transferred to net pens in Lake
Pend Oreille for rearing to release in May 1994. It is expected that the brood
year 1991 fish will provide an instant fishery upon release in 1994. Nornally,
the net pen-reared fish are less than desirable size to keep at rel ease.

FI SH SPAWNI NG

The dark Fork Hatchery mamintains a captive westslope cutthroat trout
broodstock population to provide for needs wthin the Panhandle Region.
Inability to maintain a disease-free popul ation prevents transfer of eggs or fish
to other Regions. Presently, approximtely 10,000 2- to 4-year-old brood fish
are held to spawn in their fourth and fifth year. This provides a potential for
taking 2 mllion green eggs, vielding from1 to 1.5 nmillion eyed eggs. During
past years, the egg requirenent has varied substantially. Fish requirenents have
ranged fromover 1 nillion "button up" fry for nursery streamrel ease, to 150, 000
to 350,000 2-year-old, 6-inch fish for release in large lakes. To maintain a
broad range of flexibility for fishery mnagement staff, the broodstock
popul ation has been held to meet the high-end requirenent. Excess fry are
rel eased, to conply with Regional preference, when annual popul ation anal ysis and
st ocki ng requi renents have been conpl et ed

During the 1993 spawni ng season (April 28 to June 22, 1993), 953,627 eggs
were collected (Appendix B). Average fecundity of 986 fermales was 967
eggs/female. A saline diluent was utilized during fertilization, and buffered
i odophor disinfection solutions were used to water-harden eggs. A 64% eye-up
occurred resulting in 607,149 eyed eggs; that was above the expected 50-60%
experienced in the past. An inplenentation of |oading density and treatnent
regi mes could be part of the reason for greater success. It was observed that
egg size and fecundity was |ower in the Montana strain broodstock
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FI SH FEED

Normal production feeding utilizes Bioproducts Inc. (Warrenton, O egon)
Bi odiet starter and Biodry 4000 diet with ration quantity adjusted to growth on
a daily basis. The feed projection programuses Haskell's fornmula with Delta L
adjusted for expected nonthly water tenperature. Data on Spring Creek daily
wat er tenperature has been collected since 1980, and feed tests utilizing a
variety of diets, feed delivery techniques, and rearing densities since 1989 have
been utilized to institute the current program Feed utilized and total cost
during 1993 is found in Appendi x E.

PUBLI C RELATI ONS

Public relations efforts in 1992 were simlar to those of previous years.
There were approximately 3,000 visitors to the station again this year. Hatchery
personnel made efforts to talk with as many of them as possible. As always
nunerous tours were schedul ed and provided to public and private schools, 4-H and
FFA groups, as well as famlies. A visitor information panphlet was devel oped
by hatchery personnel to conplenment the visitor information center and has been
wel | accepted by the public.

More tine was spent with the Lake Pend Oreille Idaho Cub in 1993, as the
Cark Fork staff was much nore involved in the kokanee rearing and trapping
pr ogram Dealings with nenbers of this group shows that positive working
rel ati onships continue to benefit the Departnment inmage. The Boundary
Backpackers, North |Idaho Flycasters, and Rocky Mountain Acadeny were hel pful in
nountai n | ake stocking again in 1993. Menbers of these clubs planted cutthroat
fry in 15 nmountain | akes for us.

SPECI AL PRQIECTS

During the year we have spent nany hours on projects away from the
hat chery. W have assisted the Panhandl e Regi on personnel with data collection
to determine fish populations in several north Idaho |akes. W marked 28, 387
catchable rainbow trout with an adipose fin clip for fisheries nanagenent
i nvestigations.

An experiment to determine early rearing effects on maturation age of
kokanee continues. The study is designed to see if rate of growh of fry prior
to rel ease effects the age at which kokanee mature. This will be a 4-year study
that may effect how kokanee fry are reared before rel ease

CLRKFORK
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Appendix A. Fish production at Clark Fork Hatchery, January 1, 1993 to December 31, 1993.

SPECIES &
STRAN BEGINNING BEGINNING ENDING ENDING NUMBER POUNDS
SOURCE NUMBERS POUNDS NUMBER POUNDS STOCKED STOCKED | DESTINATION

BROOK TROUT HENRY'S LAKE 50,000 EGGS 16,614 706.0 18,000 248.0 | MIRROR LAKE
BDYR92
CUTTHROAT CLARK FORK 1,071 1,409.0 0 0.0 0 0.0 [ BROODSTOCK
C2BDYR88
CUTTHROAT MONTANA 1,694 1,377.0 1,240 1,771.0 0 0.0 | BROODSTOCK
C2BDYR89
CUTTHROAT MONTANA 4,638 1,616.0 4,015 4,015.0 0 0.0 [ BROODSTOCK
C2BDYR90
CUTTHROAT CLARK FORK 206,640 11,577.0 4,967 1,307.0 168,666 16,831.0 | PANHANDLE
C2BDYR91 REGION
CUTTHROAT CLARK FORK 373,179 1,573.0 213,854 12,674.0 113,330 6,400.0 | LOWLAND LK/NET
C2BDYR92 PEN
CUTTHROAT MONTANA 4,135 12.0 0 0.0 0 0.0 | TRANSFERINTO CF
C2BDYR92 LOT
CUTTHROAT CLARK FORK 391,341 EGGS 200,527 996.0 6,096 3.0 | PANHANDLE
C2BDYR93 REGION
CUTTHROAT MONTANA 216,093 EGGS 31,611 62.0 46,417 15.0 | MTN LAKES
C2BDYR93
KAMLOOPS GLOYD 6,315 2,746.0 0 0.0 5,681 4,563.0 | TOPUT AND TAKE
K1BDYR91 SPRINGS FISHERY
KAMLOOPS HAYSPUR 93,984 EGGS 50,000 24.0 16,868 257.0 | MTN LAKE
K1BDYR93
RAINBOW HAYSPUR 129,999 31.0 83,476 7,015.0 61,562 3,125.0 | LOWLAND KAKES
TROUT
ROHSP92
KOKANEE SULLIVAN 4,509 104.0 2,439 411.0 0 0.0 | EXPERIMENTAL
KLBDYR91 SPRINGS FISH
TOTALS 1,483,598 20,445.0 608,743 28,981.0 436,620 31,442

CFTABLS
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Appendix B. Spawning summary, Clark Fork westslope cutthroat, January 1, 1993 to December 31, 1993.

FEMALES NO. EGGS AVERAGE PERCENT EYED
STOCK SPAWNED COLLECTED FECUNDITY EYE-UP EGGS
CLARK FORK 564 621,176 1,101 63 391,341
MONTANA 422 332,451 788 65 215,808
TOTALS 2,835 953,627 593 64 607,149
Appendix C. Cost of fish produced at the Clark Fork Hatchery January 1, 1993 to December 31, 1993.
ACTUAL WEIGHT COSTTO COST PER COST
SPECIES PRODUCTION POUNDS PRODUCE AND STOCK | 1,000 FISH PER INCH
(BK)HENRY'S LAKE 34,614 954 $5,000 $144.45 $0.036
BROOK TROUT 3-5"
(C2)CUTTHROAT 178,888 9,354 $25,000 $139.75 $0.021
BDYR91 >6"
(C2)CUTTHROAT 327,184 17,501 $20,000 $61.13 $0.012
BDYR92 2-5"
(C2)CUTTHROAT 232,138 1,000 $10,000 $38.77 $0.039
BDYR93 1"
(R9)RAINBOW 145,038 10,109 $3,000 $20.68 $0.0032
ROHSP92
(KL)KOKANEE 2,439 307 $1,000 $410.00 $0.051
(K1)KAMLOOPS 71,906 2,098 $4,000 $55.62 $0.023

* Weight includes both stocked weight and increase in weight for 1993.

CFTABLS
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Appendix D. Summary report of Eagle Fish Health Laboratory results for Clark Fork Hatchery (Class C), January 1 - December 31, 1993.

6V

Brood
year Stock Species Accession HN IPN EBS BKD FUR ERM CWD PKD WHD CSH ICH GBD Diagnoses
1989 Mont-WS  Cutthroat 93-221 - - + - DX: BKD, Mycosis (external,); ELISA
416 (4 high), FA 7/30 (5 TNTC), Viro
0/60, WHD 0/30
1987 CF-WS Cutthroat 93-225 - - DX: Negative for pathogens; Viro 0/19
1993 CF-Ws Cutthroat 93-330 - + - - - DX: IPN, BS; IPN 9/12 Ps. fluorescens
2/12, Flavobacterium 2/12
1991 SulvSp Kokanee 93-343 + DX: BKD; FA 20/20 (17 TNTC)
1993 CF-WS Cutthroat 93-574 - + DX: IPN, BS; IPNV 3/3 pools, Pseudomonas

sp. 4/4, Staphlococcus 2/4

IHN Infectious Hematopoietic Necrosis virus

IPN  Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)
RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonas salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD Whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease

MAS Motile Aeromonad Septicemia

BS Bacterial Septicemia (Pseudomonas fluorescens)

TNTC Too Numerous to Count

IX  Inspection (routine hatchery visit)
DX Diagnostic (sampled because of sick fish)
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Appendix E. Fish feed used in 1993 at the Clark Fork Hatchery.

SIZE SOURCE POUNDS COST/POUND TOTAL COST
BIODIET STARTER #1 BIOPRODUCTS 196.8 .86 169.25
BIODIET STARTER #2 BIOPRODUCTS 530.0 .86 457.35
BIODIET STARTER #3 BIOPRODUCTS 949.0 .86 816.31
BIODIET 1.0 MM BIOPRODUCTS 1,204.5 .54 645.40
BIODIET 1.3 MM BIOPRODUCTS 1,343.7 52 698.72
BIODIET 1.5 MM BIOPRODUCTS 1,076.5 53 573.20
BIODIET 3.0 MM BIOPRODUCTS 1,756.2 64 1,124.49
BIODRY 4000 1.0 MM BIOPRODUCTS 1,604.0 57 834.39
BIODRY 4000 1.3 MM BIOPRODUCTS 250.2 57 142.62
BIODRY 4000 1.5MM BIOPRODUCTS 8,221.5 52 4,275.18
BIODRY 4000 2.5MM BIOPRODUCTS 18,262.5 46 8,400.75
BIODRY 4000 3.0 MM BIOPRODUCTS 9,512.0 46 4,375.53
BIODRY 4000 4.0 MM BIOPRODUCTS 8,343.9 46 3,854.41
BIODIET BROOD 5.0 MM BIOPRODUCTS 2,363.2 53 1,240.24
BIODIET BROOD 6.0 MM BIOPRODUCTS 1,495.1 .55 819.80

MOORE CLARK

SEMI-DRY  3.2MM MOORE CLARK 3,201.2 33 1,056.40
RANGEN GROWER 1/8 RANGEN 2,3146 25 585.59
RANGEN GROWER 3/16 RANGEN 3,034.2 25 767.65
TOTALS 65,659.1 30,837.28

CFTABLS
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I NTRODUCTI ON

O earwater Fish Hatchery is located on the north bank of the North Fork of
the dearwater River at the confluence of the North Fork and the mai nstem of the
Clearwater River in Cearwater County, |daho. The hatchery was built by the
Corps of Engineers under the Lower Snake R ver Conpensation Plan (LSRCP) and was
conpleted in 1992. The hatchery is funded through the U S. Fish and Wildlife
Service, who will also owmn the facility when all construction is conplete. The
hatchery is operated by the Idaho Departnent of Fish and Gane (IDFG.

The primary purpose for Cearwater Hatchery is to rear and release
steel head trout and chinook salnon as nitigation for the Lower Snake R ver dams.
However, full production of anadronmpus fishes will not be achieved every year,
leaving facilities available for rearing resident rainbow trout on a year to year
basis. The first year's production will be funded through LSRCP as experinent al
fish to test out the new facilities at the hatchery. Subsequent rai nbow
production will be funded by |IDFG

The hatchery water source is a doubl e pipeline from Dworshak Dam which can
supply over 60 cfs of reservoir water to the facility. There are two intakes at
the dam The primary intake is adjustable to take water from the reservoir
surface (5 feet to 40+ feet depth). The secondary intake is at a fixed depth
(200+ feet below full level). This design allows blending waters of different
tenperatures during the portion of the year when the reservoir is stratified.

FI SH PRODUCT! ON

The first fish ever reared at O earwater Hatchery were the 1991 lot of M.
Lassen rai nbow trout. A total of 249,503 M. Lassen rainbow trout (Appendix A)
wei ghi ng 108,811 pounds (average 2.1 fish per pound) and ranging from9 to 16
inches in length were stocked in the Oearwater Region waters during 1993. This
lot of fish gained 70,411 pounds during 1993 and consuned 89, 097 pounds of fish
food for a food to fish conversion rate of 1.27:1.

The second | ot of rainbow raised at C earwater Hatchery were the 1992 and
1993 |l ot of Kam oop rainbow trout supplied by Black Canyon Trout Farm G ace,
I daho. These fish will be raised to catchable size for stocking during 1994.
As of Decenber 31, there were 195,802 Kam oop trout on hand (Appendi x A) wei ghing
a total of 38,400 pounds. This lot of fish consumed 43,067 pounds of fish
food for a food to fish conversion rate of 1.12:1.

Production costs were down significantly over |ast years (Appendix B) due
primarily to increases in production of chinook sal mon and steel head trout.

No rai nbow eggs were received due to space limtations in incubation and
early rearing.

FI SH HEALTH

The brood year 1991 M. Lassen rai nbow trout were sanpled in January and
February prior to the spring stocking in Cearwater Region waters (Appendix C.
They were found negative for pathogens. Hat chery personnel observed a m nor
parasitismby Gyrodactylus sp. in April, but no treatment was prescribed. This
ot of fish did not do particularly well at dearwater Hatchery during their
early rearing period in 1992 Repeated junmps in nortality were generally
attributed to infections of Pseudonpbnas sp. (often oxytetracycline-resistant).
Mortality rates in 1993 generally remained higher than should be expected, |ikely

52



as carry-over fromthe earlier problens. These were the first fish ever reared
at Clearwater Hatchery and experienced nany of the difficulties associated with
new, untested facilities and equi prment.

The brood year 1992 Bl ack Canyon rai nbow trout experienced high | osses of
eggs and fry which may be attributed to the poor quality of the eggs when they
were received at Cearwater. Losses were not unusually alarmng once the fish
were on feed and growing. An inspection sanple was taken in Septenber, and Eagl e
Fish Health Laboratory personnel detected a nonsignificant amunt of bacteri al
grow h, identified as Pseudononas sp. No other pathogens were detected. Another
full inspection will be done in early 1994, prior to stocking.

As long as resident fish production continues at dearwater, the
recommendati on would be to continue isolation of rainbows from anadronous fish
on station.

FI SH STOCKED AND TRANSFERRED

O earwat er Hatchery personnel stocked a total of 249,503 M. Lassen strain
catchabl e rainbow trout in streans and | akes of Region 2 during 1993. These fish
averaged 2.1 fish per pound for a total weight of 118,811 pounds, and averaged
approximately 10.6 inches in Ilength. The stocking request for O earwater
Hat chery was 239,500 fish. Qur program net 104% of this request.

It was a good water year in Region 2, so we had few difficulties making 110
fish plants at 28 different |akes and streanms. During August, we did not have
enough personnel to get all the fish plants out on tine, so sone of the fish
plants were noved to Septenber after discussing the problem with regional
fisheries personnel.

FI SH FEED

A total of 132,164 pounds of fish feed was purchased during 1993 for the
resident fish program at O earwater Hatchery (Appendix D). Al feed came from
contract sources Rangen Inc. and Bio-Products. The overall conversion was 1.19
pounds of feed to produce one pound of fish.

PUBLI C RELATI ONS

O earwater Hatchery had over 2,800 visitors during 1993. This included two
school tours from Oofino and Cottonwood. Tours were also given to the
Governor's Committee on water quality, U S Department of Agriculture and Forest
Servi ce personnel, Gizzly Bear Recovery team and a college class from Prince
Edward Sound, British Colunbia, Canada.

Hat chery personnel gave presentations to the Kelly Creek Fly Castors, the

Oofino Kiwanis Club, and Potlatch Corporation. Personnel also assisted in
t eachi ng Hunter Education classes in O ofino.
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Appendi x A. Nunbers of eggs and fish received and distributed by Cl earwater

Hat chery in 1993

Speci es/ Egg Eggs Fi sh on
strain sour ce recei ved hand Pl ant ed Desti nati on
Rai nbow R4 M. Lassen

Trout Farm o* 0 249,503 Region 2
Rai nbow K3 Bl ack Canyon

Trout Farm 246, 627** 195, 802 0 Region 2
*Eggs received in 1991.
** Eggs received in 1992.
Appendi x B. Costs of resident fish production at C earwater Fish

Hat chery, January 1 through Decenber 31, 1993.

Speci es/ Pounds Nunber Si ze Producti on Cost Cost
strain pr oduced pr oduced (in) costs per |Ib per fish
Rai nbow R4 70,411 249, 503 10.6 $50, 065 $0. 71 $0. 20
Rai nbow K3 38, 400 195, 802 7.9 $21, 280 $0. 55 $0. 11
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Appendix C. Summary report of Eagle Fish Health Laboratory results for Clearwater Hatchery--Resident Program (Class C), January 1 - December 31, 1993.

Brood

year Stock Species Accession IHN IPN EIBS BKD

FUR ERM CWD PKD WHD CSH ICH GBD Diagnoses

1991 Mt. Lassen Rainbow 93-005

1991 Mt. Lassen Rainbow 93-046 - -

1992 Blk Canyon Rainbow 93-460 - -

IHN  Infectious Hematopoietic Necrosis virus

IPN  Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)
RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonas salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD Whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH  Ichthyophthirius multifilis

GBD Gas Bubble Disease

MAS Motile Aeromonad Septicemia

NSG Nonsignificant Growth

IX  Inspection (routine hatchery visit)
DX Diagnostic (sampled because of sick fish)

CLRAPP

- IX: Negative for pathogens; WHD 0/23

- - - - IX: Negative for pathogens; Viro 0/10,
Bacte 0/10 (NSG)

- - - - IX: Negative for pathogens; Bacte 0/8,
Viro 0/10



Appendi x D.

Fi sh feed usage and costs for the O earwater Hatchery rai nbow trout
program January 1 through Decenber 31, 1993.

Cost Tot al

Lot Sour ce For mul ati on Si ze Pounds | per |Ib cost
91-C R4 Rangen Gower & TM100 |5/32 in 9,970 | 0. 405 $4, 037. 85
Rangen G ower 5/32 in 79,127 | 0. 2382 | $18, 848. 05
Tot al 89, 097 $22, 885. 90
92-1D-K3 | Bi oproducts | Bi odi et #1 78 $67. 23
Bi oproducts | Bi odi et #2 312 $268. 91
Bi oproducts | Bi odi et #3 230 $198. 24
Bi oproducts | Bi odi et 1.0 mm 378 $265. 70
Bi oproducts | Bi odi et 1.3 mm 346 $225. 56
Bi oproducts | Bi odi et 1.5 mm 3,019 $1, 985. 29
Bi oproducts | Bi odi et 2.5 mm 1, 550 $948. 91
Rangen Trout G ower 3/32 in 5,239 $1, 467. 97
Rangen Trout G ower 1/8 in 31,918 $7, 602. 87

Bul k
Tot al 43, 067 $13, 030. 68
57
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I NTRODUCTI ON

Grace Fish Hatchery is owned and operated by the |daho Departnment of Fish
and Gane (IDFG and is funded by license sales. The hatchery was constructed in
1946 and is located 7 mles south of Grace, Idaho, and 2 miles east of H ghway
34 in Caribou County.

The objective of the hatchery is to produce catchable and fingerling
rai nbow trout Onchorhynchus nykiss for stocking, primarily in Southeast Regional
wat er s. The hatchery also produces various other species of trout to neet
st at ewi de requests.

M ddl e and West Whiskey Creek Springs are the two water sources for the
hat chery. H storical water flow is from 6.9 to 24 cfs with a year-round
tenperature of 52°F. A seven-year drought has |owered the water volunme in the
aqui fer above the hatchery, and as a result, water flows for the past five years
have been approxinmately half the average flow from 1983 to 1987. In 1993, flows
ranged froma record low of 6.9 cfs to a high of 12.3 cfs. It is believed that
flow fromthe spring is dependent upon precipitation received 18 nmonths earlier.
Average peak flow occurs in Septenber and mnimumflows are experienced in Muy.

Fish rearing space consists of 16 (3 ft x 1.5 ft x 13 ft) single-pass
hat chery building vats, 16 (4 ft x 3.5 ft x 40 ft) single-pass small raceways,
4 (4 ft x 3.5 ft x 100 ft) single-pass nediumraceways, and 6 (14 ft x 2 ft x 300
ft) large raceways. The water for the large raceways is second use water from
the vats, snall, and nedium raceways that is mxed with fresh water from the
m ddle spring. Al hatchery water flows through a settling pond before being
di scharged i nto Wi skey Creek.

Grace Hatchery is staffed with a Fish Hatchery Superintendent II, a
Hat chery Superintendent |, and a Fish Qulturist. Up to three tenporary enpl oyees
may be hired to assist with the various projects.

Grace Hatchery is responsible for the operation of two fish traps from
about April 1 to June 1 each year. One trap is on St. Charles Oeek, a tributary
to Bear Lake. Bonnevill e cutthroat trout Onchorhynchus clarki utah, commonly
known as Bear Lake cutthroat, are trapped, neasured, sexed, checked for marks
that indicate hatchery origin, then released above the trap at several |ocations
so they can spawn naturally. The second trap is on the Blackfoot River, a
tributary to Blackfoot Reservoir, near China Hat. The Yel |l owstone cutthroat
trout Onchorhynchus clarki bouvieri is the species of concern at this trap.

FI SH PRODUCTI ON

QG ace Hatchery began the 1993 cal endar year with 755,669 fish at a weight
of 44,109 pounds. During 1993, 1,568,899 eggs of various species were received.
A total of 1,397,228 (106,434 |Ibs) fish were either stocked or transferred from
the hatchery. At the end of the year there were 509,554 (31,064 Ibs) fish and
454,661 eggs on the facility (Appendix A). This results in a total production
of 1,434,138 fish and 86, 163 pounds for the 1993 cal endar year (Appendi x B).

In 1993, five species of trout were reared at Grace Hatchery. The Hayspur
strain of rainbow trout accounted for the largest portion of production. These
fish were produced to catchables mainly for Southeast Regional waters and to fall
fingerlings for seven study reservoirs in the Southeast Region. This is part of
a put-and-grow trout evaluation study, which is analyzing the return-to-the-creel
of spring catchables verses fall fingerlings. The spring catchables are
maxillary-clipped and fall fingerlings do not receive any mark (Appendix C).
Fi sh production for this study will conclude with the 1994 fall fingerling plant.

GRACE
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Two brood years of Bonneville cutthroat were also reared at Grace this
year. Brood year 1992 fish were all adipose-clipped and stocked as fingerlings
into Blackfoot Reservoir (Appendix C). These fish were progeny of the
spawnt aking at the Blackfoot River trap in 1992. Brood year 1993 fish were
received as eyed eggs from Egan Hatchery in U ah. Sone of these fish were
stocked as unfed fry into Montpelier Creek above Montpelier reservoir. Mst of
the remmi nder have been adipose-clipped and will be stocked into Bl ackfoot
Reservoir the spring of 1994 to provide a cutthroat fishery; unmarked cutthroat
are prohibited from being harvested from Bl ackf oot Reservoir (Appendix C. The
others will be stocked as catchables el sewhere in Southeast Regional waters in
1994.

There were basically three groups of brown trout Oncorhynchus trutta reared
at Grace Hatchery. The first group was received as eyed eggs from Manchester
Hatchery in lowa. These were stocked as fingerlings in Southeast Regional waters
and a portion were transferred to Nanpa Hatchery. The second group was received
from Ashton Hatchery, and all were stocked out as fingerlings in the Southeast
Region. The third group were eyed eggs received in Novenber and will be stocked
as fingerlings in the Southeast Region in 1994.

In 1993, two brood years of splake were handled at the hatchery. These
specialty fish are a hybrid of a lake trout and a brook trout. The 1992 brood
year fish were held over to hopefully produce a larger and nore efficient
predat or before being stocked into Upper Payette Lake. The 1993 brood year fish
were all stocked as fingerlings statew de.

The renmi nder of our production consisted of rearing Henrys Lake cutthroat
X rainbow hybrids. These fish will be stocked as catchables in Southeast
Regi onal waters in 1994 to diversify angling opportunity.

The nunber of fish requested from G ace Hatchery was nearly net on sone
groups and exceeded on others. The 1993 Bear Lake cutthroat were not requested
but produced as extra fish, and some are still on station (Appendix D).

Total production cost for 1993 was derived by addi ng 50% of 1993 and 1994
budgets mnus capital outlay and feed cost. This anount was then divided by 12

to represent each nonths cost. This monthly cost was then nultiplied by the
nureri c percentage that each lot represented to total hatchery population for the
nmont hs each |l ot was present. Each lots' individual feed costs were then added

to give total production cost by |ot (Appendix B).

HATCHERY | MPROVEMENTS

The maj or construction project for 1993 was perforned by | DFG engi neering
and construction crews. It consisted of replacing the open water supply creek
with a buried perforated pipeline. This pipeline goes fromthe headrace of the
medi um raceways up to our property line just downstream of the main spring pond.
The downstream end of the pipeline was to enpty into a concrete collection basin
adjacent to the nedium raceways and form the head end of the large raceway
headrace. The construction crew did not conplete this concrete collection basin
due to being called off to another project.

The | DFG construction crew also installed air bl eeder valves on the two
wat er supply headers in the hatchery building. This was done to protect agai nst
surge danage that has occurred here in the past due to air being sucked down the
line because of the Iow water level in the hatchery building supply pond. They
also installed a fish transfer line fromthe small raceways to nedium #1 so it
can be used as a conmon collection site.

GRACE
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A | ocal excavator performed the follow ng projects:

- The donmestic water supply to residence #2 was repl aced.

- A trough was dug and drain tiles were installed around the rear of
resi dence #2 to prevent the basenent fl ooding problem

- Drain tiles were also installed underneath the two roadways between
the three sets of |arge raceways.

- Resi dence #1 had a new netal roof installed over the existing roof.
Most of the interior of the same residence was painted.

Needed projects include:

- Burying or covering the spring pond.

- Conpl etion of the collection area adjacent to the medi umraceways.

- Cover all the head and tail ditch areas.

- Repl ace the | arge raceway headrace with a pipeline and controlling
inlet valves to the raceway.

- Install an auxiliary water supply pipe fromthe main line to the
smal | raceway header.

- Install a cleaning Iine on the nediumraceways simlar to that on
the small raceways.

- Repl ace residence #1 and #3 donestic water |ines.

- Paint all buil dings.

- Install an air bubble cleaning systemfor at |east the |arge
raceways.

- Install baffles on the snmall and nedi um raceways.

- Install culverts and grade the driveway.

FI SH HEALTH

Fish health was generally very good at Grace Hatchery in 1993. dinica
di sease was linmted to a "peel ed-back"” syndrome in the splake which the resident
pat hol ogi st di agnosed as sunburn followed by a secondary bacterenia (Aerononas
and Pseudononas species). Col dwater di sease was only evident as chronic tail-rot
with insignificant losses in the |large raceways. No chem cal therapies were
adm nistered to any fish on the hatchery during the entire year.

Pat hol ogi sts and technicians at the Eagle Fish Health Laboratory perforned
a diagnostic analysis on the splake, as well as doing routine inspection work on
two lots of rainbow trout and on walleye fry which were direct-stocked by G ace
personnel from Blind Pony Hatchery, M ssouri (Appendix A). The only reportable
pat hogen found at Grace Hatchery was Reni bacterium sal noni narum (RS), detected
only by ELISA at low to noderate |levels. No organisnms were detected by FAT, nor
was there any sign of clinical disease. This is a point of concern in that,
prior to 1993, bacterial kidney disease (BKD) had only been detected at ELI SA | ow
| evel s. The organi sm may have been transmitted vertically to the rai nbow trout
eggs at Hayspur Hatchery, where an intensive sanpling and culling strategy has
been initiated to reduce that possibility. However, there is also the
possibility of horizontal transm ssion at G ace Hatchery because there are fish
living in the spring and head boxes, and because the hatchery receives
potentially RS positive eggs from other sources.

Grace Hatchery is currently classified as a ass B "lsolation" facility
due to the open spring. The Department needs to continue efforts to either
purchase the spring property or acquire a long-term lease with a provision
al l owi ng enclosure of the spring. Gace Hatchery would then have the potentia
to be upgraded to Quarantine (Cass A) status. The prinary benefit fromthis
change, aside from better fish health and survivability, would be greater |eeway
in transferring Grace Hatchery fish (Appendi x E)
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Recommendations for the 1994 season incl ude:
1. Remove fish from the springs, pipes, and head boxes.

2. Renew negotiations with the | andowner to purchase, |ease, or
Renovat e Upper Wi skey Spri ngs.

3. Monitor levels of BKD with the assistance of Eagle Laboratory
pat hol ogi sts and techni ci ans.

FI SH STOCKED AND TRANSFERRED

G ace Hatchery noved 1,397,427 fish out in 1993. O these, 1,313,973 were
stocked and 83,454 brown trout fry were transferred out to Nanmpa Hatchery.

O the 83,450 fish transferred in, 65,6348 were stocked out. Heavy
nortality in the brown trout fry transferred in from Ashton Hatchery accounts for
the large discrepancy. Anerican Falls Hatchery transferred in 9,500 catchable
rai nbow to nake up for a shortage in our production (Appendix F).

O the total fish planted, 400,935 were direct plants from other sources.
Blind Pony Hatchery in Mssouri flew in 400,000 Walleye swimup fry to Salt Lake
Gty, for Oneida Reservoir. Al exander and d endal e Reservoirs received 460 Wite
Crappie that were captured from Brownl ee Reservoir. Ennis National Hatchery in
Mont ana donated 475 excess broodstock that the hatchery crew transported to
Mont pel i er Reservoir.

This | eaves a balance of 847,690 of the fish stocked that were actually
produced at Grace Hatchery in 1993. Good water conditions in all receiving
waters allowed for a normal fish stocking season in 1993.

FI SH SPAWNI NG

The Bl ackfoot trap was installed and all Bonneville cutthroat trout and 5%
of the Yellowstone cutthroat trout were scheduled to be spawned. Extrenely high
water flows and debris subnerged the floating weir so very few fish were trapped
and none were spawned. As in past years, there was not any spawn taken at St.
Charles Creek trap.

FI SH FEED

Two brands and three different diets of fish feed were fed in 1993. A
total of 113,200 pounds of feed at a cost of $36,475.58 were fed to produce a
total of 86,163 pounds of fish for an overall conversion of 1.3 (Appendix Q.
There were not any feed experinents performnmed.

PUBLI C RELATI ONS
The only hatchery tour given this year was to 120 grade school students
from Montpelier in May. Numerous snaller tours were given throughout the year

to the general public.

Hatchery staff assisted with the Free Fishing Day clinic at Kelly Park pond
in Soda Springs.
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SPECI AL PROJECTS

St. Charles Creek Trap

The St. Charles COreek trap was operated from April 23 through June 29 with
41 males and 41 females trapped. These fish were all released above the weir
with nost being transported to several |ocations upstream As in prior years,
no fish were kept for artificial spawning purposes.

Water flow was sufficient throughout the trapping season. Approximtely
one-third of the canal that was dug in 1992 needed to be dredged again this
season.

The trap design and | ocation causes a problemw th water flow through the
trap. Water flowing out of the culvert upstream of the trap deposits cobble and
silt in front of the trap and diverts flow through the weir rather than the trap.
Boards and sandbags were placed in the streamto divert water back through the
trap.

Bl ackf oot River Trap

The Bl ackfoot River trap was operated fromApril 4 to May 31. Trap nunbers
were: Yellowstone cutthroat, 24 males, 29 femnl es; Bear Lake Cutthroat, 1, sex
not identified; rainbow, 2 males, 1 female; hybrids, 2, sex not identified;
suckers, not tallied.

Typically only 5% of the returning fenales are retained for artificial
spawni ng, and the resulting progeny are released as unfed fry into the upper
reaches of the Bl ackfoot River system The remaining 95% are rel eased upstream
to spawn naturally. In conjunction with spawning, the hatchery crew renoves
rai nbow trout, Bonneville cutthroat, and suckers fromthe trap. A comercial
fi sherman haul s the suckers back east for human consunption.

Due to high runoff, the trap was flooded fromMay 5 until My 26. Extrene
effort was required to get the weir back in operation. The holding box was al so
danmaged during the high flow allowi ng the Yellowstone cutthroat to escape. This
trap and weir structure is set on a corner with the actual trap area on the
inside of the corner. This allowed for 1 to 2 feet of silt to be deposited in
the trap and hol ding ponds. Fish also have a hard tine finding the entrance to
the trap.

O her

Ron Reardon has been collecting data fromfish in the study reservoirs in
the Southeast Region for his Masters degree and the put-and-grow trout eval uation
study. Fin and fat indices were taken on the fish prior to release to the study
reservoirs (Appendix H).
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Appendix A. Fish received, stocked, and transferred at Grace Hatchery, 1993.

SPECIES/ EGGS AND FISH BEGINNING PLANTED/ ENDING DESTINATION
STRAIN RECD NUMBERS TRANSFERRE NUMBERS
SOURCE (POUNDS) D # (POUNDS) (POUNDS)
Rainbow *9,500 208,202 197,845 0 SE Region
Hayspur R9 (5,430) (42,678) (66,670) Catchables
Am Falls
Rainbow 466,932 323,773 439,969 131,168 SE Region
Hayspur R9 Hayspur (174) (27,265) (21,483) Fingerlings &
Catchables
Rainbow 413,661 0 0 413,661 SE Region
Hayspur R9 Hayspur (Egos) Fingerlings &
Catchables
Rainbow 41,260 0 0 41,000 SE Region
Kamloops K1 Hayspur (Eggs) Catchables
Splake 5,010 5,123 0 Statewide
Wyoming (1,088) (3,100)
Splake 47,700 36,418 0 Statewide
Wyoming (20) (4,802)
Browns Manchester, 10 167,226 ***142,590 0 SE Region
(93) (803) Transfer to Nampa
Browns ** 73,950 56,644 0 SE Region
(43.5) (1,521)
Ashton
Browns 63,899 0 63,004 SE Region
Saratoga, WY (29)
Cutthroat Blackfoot Riv. 3,758 4,892 0 Blackfoot Res.
Bear Lake (56) (425) Adipose clipped
Cutthroat 529,293 0.0 113,011 266,129 SE Region
Bear Lake Egan, UT (27) (7,910 Blackfoot AD Clip
Rbt X Cutt 53,864 0.0 0 49,253 SE Region
Hybrid Henry's Lake (1,642) catchables
Crappie Brownlee Res 0.0 460 Alexander Res.
(230) Glendale Res.
Walleye Blind Pony 0.0 400,000 Oneida Res.
MO (6)
Rainbow R1 Ennis, MT 0.0 475 Montpelier Res. & Pond
(1,585)
TOTALS 1,652,359 755,669 1,397,427 964,215
(44,109) (106,434) (31,064)

* Transferred in from American Falls.
** Transferred in from Ashton.
*** 83,454 (203) Transferred to Nampa
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Appendix B. Number and pounds of fish produced and cost.

SPECIES SIZE NUMBER POUNDS PRODUCTION COST/ COST/
(INCHES) PRODUCED PRODUCED COST FISH POUND
Bear Lake *3 379,139 7,783 44,339 0177 5.69
Cutthroat
Browns 3 142,590 710 6,268 0.045 8.77
Browns 3+6 56,644 1,589 5,101 0.090 3.21
Bear Lake 6 4,892 369 461 0.094 1.25
Cutthroat
Splake 7 36,418 4,782 7,288 0.200 1.52
Rainbow 3+5 165,077 3,204 9,819 0.060 3.06
Rainbow 6 274,693 24,061 40,703 0.148 1.69
Rainbow 7 131,168 21,483 30,895 0.236 1.44
H.L. Hybrids *5 49,253 1,630 7,007 0.142 4.30
Splake 11 5,123 2,012 2,106 0.411 1.05
Rainbow 10 189,141 18,540 19,863 0.105 1.07
TOTALS 1,434,138 86,163 173,850 0.121 2.02
* Size at 12-31-93; production not complete.
Appendix C. Fin clips at Grace Hatchery, 1993.
SPECIES CLIP/ MARK NUMBER DESTINATION
Cutthroat Adipose 234,171 Blackfoot Reservoir
Rainbow Right Maxillary 84,750 *Study Reservoirs
Cutthroat Adipose 4,370 Blackfoot Reservoir
TOTAL 323,291
*Includes: Chesterfield, Treasureton, Twin Lakes, 24-Mile, Winder, Daniels, and Springfield.
Appendix D. Fish requested and produced at Grace Hatchery, 1993.
Species Number Requested Number Produced % Achieved
Catchable Rainbow 204,350 197,845 97%
Fingerling Rainbow 445,789 439,969 98%
Fingerling Bear L. Cutt. 5,000 4,892 98%
Splake 35,000 7" 36414 118%
11" 5123
Browns 86,000 199,234 231%
Walleye 400,000 400,000 100%
Bear L. Cutt. Fry 0 113,011 N/A
White Crappie 0 430 N/A
Ennis XS RBT Brood 0 425 N/A
TOTALS 1,176,139 1,397,343 119%
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Appendix E. Summary report of Eagle Fish Health Laboratory results for Grace Hatchery (Class B), January 1 - December 31, 1993.

ERM CWD PKD WHD CSH

Diagnoses

Brood

year Stock Species Accession [HN IPN  EIBS BKD
1993 OsageR.  Walleye 93-157 - -

1993 Wyoming  Splake 93-290 - - +
1993 Hayspur Rainbow 93-291 - - +
1993 Hayspur Rainbow 93-445 - - +

IX: Negative for pathogens; Viro 0/15

DX: Enviro. trauma (sunburn), RS,
Bacteremia; Viro 0/10, FA 0/10, ELISA
5/10 (low), Aeromonas hydrophila 3/12,
Pseudomonas sp. 1/12

IX: RS; Viro 0/60, FA 0/60, ELISA 2/12
pools, Bacte NSG, WHD 0/60

IX: RS; Viro 0/60 FA 0/60, ELISA 5/12
pooals (3 low, 2 mod), WHD 0/20

IHN  Infectious Hematopoietic Necrosis virus

IPN  Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)
RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonas salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD Whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease

MAS Motile Aeromonad Septicemia

NSG Nonsignificant Growth

IX  Inspection (routine hatchery visit)
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Appendix F. Fish transferred to and from Grace Hatchery, 1993.

Species Number Transferred Transferred
(Pounds) From To
Catchable 9,500 American
Rainbow (5,430) Falls
Browns 73,950 Ashton
(43.5)
Browns 83,454 Nampa
(202)
Appendix G. Fish feed used and cost, Grace Hatchery, 1993.

MANUFACTURER DIET SIZE COST/POUND POUNDS FED COST
Bioproducts Bio-Diet #1 1.16 44 51.04
Bioproducts Bio-Diet #2 1.16 92 106.72
Bioproducts Bio-Diet #3 1.16 422 489.52
SUBTOTAL BIO-DIET 558 647.28

Rangens Dry Starter 0.4440 159 70.6
Rangens Dry #1 0.4440 600 266.4
Rangens Dry #2 0.4440 1,700 754.80
Rangens Dry #3 0.4440 6,250 2,775.00
Rangens Dry #4 0.2978 10,400 3,097.12
Rangens Dry Coarse Crumble 0.2978 2,000 595.60
Rangens Dry 1/8 Sack 0.2432 2,000 486.40
Rangens Dry 1/8 Bulk 0.238 27,040 6,435.52
Rangens Dry 5/32 Bulk 0.238 44,854 10,675.25
SUBTOTAL DRY 95,003 25,156.69
Rangens Soft Moist Starter 0.7402 240 177.65
Rangens Soft Moist 1/32 0.6804 516 351.09
Rangens Soft Moist 3/64 0.6506 1,232 801.54
Rangens Soft Moist 116 0.6207 3,168 1,966.37
Rangens Soft Moist 3/32 0.5908 5,060 2,989.45
Rangens Soft Moist 1/8 0.5908 6,587 3,891.60
Rangens Soft Moist 5/32 0.5908 836 493.91
SUBTOTAL SOFT MOIST 17,639 10,671.61
GRAND TOTAL ALL DIETS 113,200 36,475.58
Appendix H. Relationship of Grace Hatchery stocked fish fin length to wild fish fin length, and Fat Index.
Date Species Fork Length Fin Length % of Wild Fish Fat
(mm) (mm) Fin Length Index
2-11 Rainbow 233.2 21.0 69 N/A
3-22 Rainbow 229.5 21.9 73 N/A
5-3 Rainbow 2274 20.2 68 25
55 Rainbow 2241 21.9 75 1.45
9-20 Rainbow 146.7 14.3 75 0.45
9-20 Rainbow 149.7 12.5 64 1.25
68
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I NTRODUCTI ON

Hagerman Hatchery is a state-owned resident trout production facility. The
hat chery raises several strains of rainbow trout and various specialty species
for statewide distribution. Hagerman Hatchery is the |Idaho Departnent of Fish
and Gane's (IDFG largest resident trout production facility. Built in 1947, it
is located approximately 30 nmiles west of Twin Falls on the Snake R ver.

Funding is provided through IDFG |icence noney. There was approxinately
$371,070.00 from Hagerman's budget, and approxi mately $90,000.00 from the fish
transportation budget used to rear and plant the fish year 1993 production, not
i ncl udi ng capital outlay expenditures.

The hatchery is staffed with four pernanent enployees and two pernmanent
transport operators. Twenty nonths of tenporary |abor are available for use
during the year.

The hatchery water supply consists of approximately 42 cubic feet per
second (cfs) from Tucker Springs and approxinately 61 cfs fromRley OGeek. The
Tucker springs water serves the 2,520 cubic feet of rearing space in the hatchery
buil ding, 10,530 cubic feet of rearing space in fingerling ponds, and up to
118,560 cubic feet of rearing space in |arge production raceways. R ley Creek
wat er supplies the 287,280 cubic feet of rearing space available in 12 additi onal
raceways. The Tucker Springs water is a constant 59°F year-around and Riley
Creek fluctuates from52°F to 62°F on an annual basis.

HATCHERY PRODUCTI ON

Hager nan Hatchery reared and planted 4, 256,606 fish during fish year 1993.
O these, 775,299 were planted when 8 inches long and larger, and 3,481, 307 were
pl anted smaller than 8 inches long (Appendices A, B, and C. The larger fish
were rainbow trout, Kam oops trout of various strains, and Lahontan cutt hroat
trout, while the 3- to 8-inch fish consisted of rainbow trout, Kam oops trout,
two strains of cutthroat, Coho salnon, brown trout, and cutthroat x rainbow
hybrids (Appendix B). In addition to the requests fromthe regions, 1,526,469
rai nbow trout weighing 92,671 pounds that were donated by C ear Springs Trout
Conpany and 4,078 rai nbow trout weighing 1,230 pounds fromthe Hagerman Tuni son
Laboratory were planted by the hatchery crew The fish transportation operation
haul ed 1,742 macki naw wei ghing 3,340 pounds from Creston National Hatchery,
16,000 M. Shasta rai nbow wei ghing 2,000 pounds from Garrison National Hatchery,
and 1,500 tiger nmuskies froma private hatchery in Mnnesota to | daho's waters,
in addition to their regular hauling duties.

The 425, 424 pounds produced included 257, 748 pounds of put-and-take fish
averaging 9. 075 inches that were planted in state waters, and 167,676 pounds of
fingerlings that averaged 5.22 inches were planted. The cost of producing and
pl anting the average 10.00 fish per pound (5.43 inches) fish was approximately
$1. 0837 per pound, or $108.37 per 1,000 fish, or $0.0199 (1.99 cents) per inch
for the average 5.43-inch long fish reared (Appendix C).

A total of 6,015,610 eggs were acquired to yield the fish produced. A
total of 675,750 eggs were purchased, and the renmining 5,339,860 eggs were
acqui red from governmental sources at no cost (Appendix D). A total of 1,113,821
fish were transferred into the Hagerman Hatchery from other hatcheries to ease
the loading during the spring and to help nmeet the fall size requirenents

(Appendi x D).
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HATCHERY | MPROVEMENTS

Several hatchery inprovenments were conpleted this year. A lot of tine was
spent this year on hatchery grounds naintenance. The crew cleaned up a lot of
m scel | aneous brush and trees around the sewage treatnent pond and settling pond
and rebuilt sections of the settling pond di ke where nuskrats had breached it.
Several |oads of scrap iron were hauled to the recycle center and the noney was
turned over to the region for proper handling.

The Engi neering Bureau was called to replace a rotted-out donestic water
line and did a good job. The shop's entire electrical system was upgraded, as
was the electrical system in the hatch house after a storm overloaded it and
burned up a lot of the wiring. Many hours were expended on the bird exclosure
system Al of the Tucker Springs raceways were enclosed, and fish survival has
been i nproved in these raceways as a result. Several snaller jobs pertaining to
the upgrading of the residences were acconplished in 1993. New | i nol eum was
installed in residence #1, all of the ceilings were insulated with additiona
i nsul ati on, and new vinyl w ndows were installed in residence #3.

Capitol outlay expenditures included a new riding |awn nmower, bulk fry feed
storage near the snall raceways, and a fry feed blower to feed the large
raceways.

The Hatcheries Manager and the Resident Hatcheries Supervisor spent a |ot
of time developing a long-range rebuild plan for the hatchery and grounds. This
pl an shoul d set sone obtainable goals for the hatchery operation

O her inprovenments included nodification and fine tuning of fish |oading
rates in the raceways, feeding rates, and diets for the el even different species
and strains of fishes reared this year at Hager nan

The Engi neering Bureau has budgeted noney to install a pipeline to carry
the Tucker Springs water to the raceways instead of the present open ditch
system This work is scheduled to be perforned during 1994. The hatchery needs
noney to be appropriated to screen and stabilize the quality of the intake water
fromRiley Creek.

These inprovenents were recomrended by the Eagle Fish Health Laboratory in
1985 as part of an overall plan to control nortality at Hagerman, and these itens
have been cut from the budget for the past five consecutive years. These are
crucial steps needed to elimnate the Infectious Hematopoietic Necrosis (IHN) and
ot her di seases that Hagernman has experienced for the past 16 years.

FI SH HEALTH

Sone significant steps in nanaging the fish disease problens at Hager nan
Hatchery were taken in 1993. First, all the outside raceways on Tucker Springs
water are now screened or netted to keep out the birds which have played a
significant roll in both transmi ssion of diseases and in unseen depredation
| osses. Episodes of infectious hematopoietic necrosis (IHN) have been reduced
in nunber and isolated in nature because the chances for horizontal transm ssion
bet ween raceways have been reduced. The benefit fromthe netting is a hatchery-
wi de increase in fish survival fromegg to stocking. Overall survival in 1993
was 60.4% conpared to about 40%in previous years. (This nunber would have been
even better if the Lewis R ver coho, which suffered 70+% | osses before first
feeding, were not included). Another inportant step in disease managenent was
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t he devel opnent of a |ong-range reconstruction plan which could lead to better
isolation of fish on clean spring water, better overall water managenent on the
hat chery, and a possible redirection of production goals. A major benefit from
i nprovi ng the disease status of Hagerman Hatchery, in addition to healthier fish
and better survival, would be greater leeway in where the hatchery product coul d
be stocked.

Pat hol ogi sts from the Eagle Fish Health Laboratory visited Hagernman
Hat chery on eight occasions (Appendix E). Fish sanpled included several |ots of
rai nbow and Kam oop trout, Lahontan cutthroat trout, and coho sal non. The
| aboratory detected IHN virus from both Hayspur and Trout Lodge rainbow trout and
from one sanpling of coho salnmon. Two subsequent sanplings fromthe coho were
negative for all viruses. The coho suffered significant |osses between the tinme
the eggs hatched and the fry went on feed, but signs were not consistent with I HN
di sease. Hatchery personnel feel the problem was coagul ated yolk resulting from
envi ronnent al stress, specifically the warm water tenperature (59°F).
Susceptibility to coagul ated yol k seens to differ between stocks of fishes. Coho
from ot her sources have been reared successfully at Hagerman, but this was the
first tine fish fromthe Lewis R ver Hatchery (Washington State) were ever tried
here. In addition, the last inspection of the coho detected Renibacterium
sal noni narum (RS), the causative organi smof bacterial kidney disease (BKD), at
ELISA low levels. This was a first finding fromcoho in Idaho in several years.
Signs of clinical disease were not evident.

Col dwat er di sease (COWAD), caused by Fl exi bacter psychrophilus, was di agnosed
in several lots of fish. Oxytetracycline (OTC), in the form of TMfeeds, has
been successfully used to treat CWD at Hagerman. However, concerns over the
possi bl e devel opnent of drug-resistant strains of bacteria need to be consi dered
in the future. No OIGresistant isolates of Flexibacter sp. have yet been found
at Hagernman, but at l|east one isolate of resistant Aerononas hydrophila was
detected there in 1993. Reduction of stress to avoid outbreaks of diseases
along with a general reduction in the use of chenical therapeutants, are strongly
reconmended for Hagerman Hatchery. Vertical transmission within the eggs may
also be a factor in the CAD problens at several hatcheries. |Injection of OIC
into broodstock at Hayspur Hatchery may help reduce transmssion. There is very
likely an interaction between CAD and IHN, in that the bacterial disease nmay be
a precursor to the viral disease, as well as possibly nmediating the severity of
the viral episode

Motil e aeronmonads (A hydrophila, A sobria, etc.) are often isolated from
fish at Hagerman. These are common bacteria, and are nost often secondary rather
than prinmary pathogens. If a fish's defenses are not conprom sed by other
factors, these organisns are usually not a problem Control or nanagement of the
nore significant diseases at Hagerman should al so reduce the inpact of notile
aer ononads.

Anot her bacterial pathogen detected in rainbow trout at Hagerman in 1993
was Fl exi bacter columaris. It was isolated concomitant with infections of IHN
virus and F. psychrophilus. Oxytetracycline may be effective in treating
systemic infections of columaris disease, but there are no externa
t her apeut ants which are FDA approved.

Parasites are also significant problens at Hagerman Hatchery, particularly
among fish reared in Riley Creek water. Proliferative kidney di sease (PKD) was
di scovered in the Lahontan cutthroat trout on My 27. This was the first
recurrence of PKD docunented in the Eagle Fish Health Laboratory database since
1990. These fish were intended for stocking in Island Park Reservoir, but were
diverted to Mud Lake because of the disease. Fortunately, healthy repl acenent
fish for the Island Park program were available from another hatchery. No
chemcal treatnent is yet known to elimnate the PKD organism Avoidance is the
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best strategy available, followed by rearing only species of fish with |ower
susceptibility to the PKD organism Cutthroat seemto be nore susceptible and
should not be reared on Rley Creek water, where the organism seens to be
isolated. Methods are being investigated at the Eagle Lab for easier detection
of PKD, which will neke earlier diagnosis possible, as well as facilitating
i nspections for wild or feral fish.

Anot her internal parasite which caused significant managenment problens in
1993 was the bl ood fluke Sanguini cola klamathensis. This digenetic trenatode has
a secondary snail host and has been present in the Riley Creek water for nany
years. Mracidia within a fish mgrate to the gill filaments and form aneurysns
which normally rupture one at a tine and do not cause the fish any serious
di stress. However, when the fish are | oaded on transport trucks at the hatchery,
the physical handling causes many of the aneurysms to rupture at once and a
nunber of fish may bleed to death. The resulting blood in the transport tank
degrades the water quality, effecting those fish which survived the initial
handl i ng. Up to 30% losses on the transport truck have been docunented at
Hager man. Post-stocking nortality has not been investigated, but survival is
al most certainly reduced. The presence of the infection caused Hagernan Hat chery
to postpone stocking approxi mately 195,000 pounds of fish in state waters unti |
cooler water tenperatures slowed replication of the fluke. This delay certainly
i npacted the nanagenent prograns in several regions, as well as increasing the
operating costs of the hatchery by requiring the use of nore fish feed and nore
man- hours of labor. Again, there seemto be sone species-specific differences
in susceptibility to the organism w th rai nbow being sonewhat nore resistant
than cutthrout, but not enough so to be of much nanagenent val ue at Hager nan.

No practical nmethod to control Sanguinicola sp. in Rley Creek has been
found. O her states have used el aborate water treatnent techni ques, which are
prohi bitively expensive. Antihelmnthics to treat infected food fish are not
approved by the FDA. Elimnating the snail internediate host in Riley Creek is
not practical, either. The best suggestion at this stage is to avoid infection
by rearing fish on Tucker Spring water instead of Riley Creek. |If creek water
must be used to neet hatchery production goals, the hatchery manager shoul d
attenpt to shorten the exposure time as nmuch as possible during the nonths of
warmest water. There is no evidence to date that the parasite has been spread
with Hagernman fish to other waters in the state, perhaps because the internedi ate
host is not w despread or because no one has | ooked.

Finally, Ichthyobodo sp. (Costia), was found on a group of Kam oop trout
in Cctober. Formalin, at up to 170 ng/l for one hour, is the approved chenical
treatnent for external protozoa. Changi ng pond nanagenent (reduced density,
frequent cleaning, etc.), is a better solution for external parasites at
Hager man Hat chery.

FI SH FEED

The fish produced during fish year 1993 were fed a total of 574,248 pounds
of feed acquired from the contract sources, Rangens, Inc. and Bio-products
(Appendix F). The overall conversion was 1.34 pounds of feed to produce 1 pound
of fish, not including the weight of the nortality.
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PUBLI C RELATI ONS

Hagerman Hatchery receives a large nunber of visitors and sportsnen
t hroughout the year. The hatchery is surrounded by the Hagernman Wldlife
Managenent Area (WWA). The WVA provides a large variety of outdoor experiences,
rangi ng fromfishing and hunting, to watchable wildlife viewing, to famly picnic
uses.

The hatchery and WVA conpl ex needs to have a conprehensive visitor use plan
established to nmaeximze visitor appreciation and the educational value of the
area. During 1993, a visitor use and infrastructure anal ysis was undertaken by
the National Park Service concerning the inpact that the Hagerman Fossil Beds
Nati onal Monunment will have on the area. Estimates of over 300,000 visitors per
year fromthe first year the signs are installed on the highway are projected.
A large portion of these people are going to visit the hatchery and WA and we
should be ready to handle these people. This Monunent is projected to be in
operation in 1996.

An estimated 20,000 visitors toured the facility and used the surrounding
public grounds this year

Hat chery personnel were called upon to give school tours during the spring,
and several talks were presented to the local civic organizations.

FI SH TAGE NG OPERATI ONS

The hatchery crew participated in several tagging operations during the
year.

Four of the Region 4 waters that Hagerman planted received clipped fish
Two of the waters, Magic Reservoir and Lake Wl cott, received clipped fish as
part of a return-to-the-creel study that has been ongoing for the past few years.
Two waters, Upper Box Canyon Lake and Dog Creek Reservoir, received fish that
need to be traced to see how they perform

Hayden Lake received right ventral fin-clipped fish as part of an ongoi ng
study on creel returns this year from Hagerman. The results of these tagging and

marki ng efforts should be available from the various regional fishery managers
during the sumrer 1994.

HAGERVAN
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Appendi x A. Costs of fish produced at Hagerman State Hatchery, FY 1993.
Costs reflect all costs budgeted except capital outlay plus
$90, 000. 00 of the fish transportati on budget and are based
on a wei ghted average of $0.0199 per inch of fish planted
(%461, 070/ 23,129, 301 inches of fish planted).

Costs to Cost

Act ual Wi ght Pr oduce per
Speci es Producti on Pounds and Pl ant 1, 000
CATCHABLES 8" and | arger
C6 9" 32, 640 6, 800 $ 6,550.00 $ 200. 67
KS <9" 40, 112 10, 885 $ 7,500.00 $ 186.98
Kl <9" 33, 440 6, 725 $ 5,644.17 $ 168. 98
K1 >9" 374, 608 127, 996 $ 73,977.78 $ 197. 48
RO <9" 135, 980 45, 091 $ 23, 262.63 $ 171. 00
RO >9" 27, 957 14,187 $ 6,717.25 $ 240. 27
RE <9" 44, 400 10, 800 $ 7,765.87 $ 174.91
RE >9" 78, 242 33, 364 $ 16, 905. 95 $ 216.07
SUBTOTALS 775, 299 257,748 $149, 696. 88 $ 193.08
FI NGERLI NGS snal | er than 8"
BN 5. 5" 22,500 1, 500 $ 3,200.00 $ 142.22
C3 4" 200, 625 2,775 $ 16, 050. 00 $ 80.00
4 2-5" 149, 275 2,575 $ 12,333.75 $ 82.62
CO 4. 5" 185, 750 4, 300 $ 16, 091. 30 $ 86.63
K1 5-7.5" 248, 000 17, 490 $ 28, 980. 00 $ 116.85
KS 6" 80, 400 10, 112 $ 10, 451. 60 $ 129.99
RL 2.5-5" 495, 285 12, 750 $ 35,272.85 $ 71.22
RO 2-7.8" 1,948, 662 107, 659 $172, 119. 62 $ 88.33
RC 3-4" 51, 050 1,415 $ 4,767.20 $ 93.38
RE 6" 99, 760 7,200 $ 12,106. 80 $ 121.36
SUBTOTALS 3,481, 307 167, 676 $311, 373. 12 $ 89.44
TOTALS 4, 256, 606 425, 424 $461, 070. 00 $ 108.32
HAGERVAN
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Appendi x B. Fish survival fromeyed egg to plant, 1993.

Speci es/ Nunber On hand Tot al Per cent
Strain Pl ant ed 12/ 31/ 93 Pr oduced Sur vi va
KS 121, 592 121, 592 26. 33
Trout | odge

K1 656, 042 656, 048 80. 53
Hayspur and d oyd Springs

RE 224,402 224, 402 39.24
Erwi n

RO 2,117,439 2,117, 439 65. 91
Hayspur

R1 495, 285 495, 285 89. 83
Harrison Lake

RC 51, 050 244,706 295, 756 55.78
Henrys Lake

a3 200, 625 200, 695 76.52
Henrys Lake

o7} 149, 275 149, 275 84.17
Tensl eep, W

C6 32,640 32, 640 35.14
Nanpa

Coho 185, 750 185, 750 25.6
Br own 22,500 22,500 63. 44
Tot al 4, 256, 606 244,706 4,491, 312 60. 41%
HAGERVAN
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Appendi x C

Fi sh distribution fromHagerman State Hatchery 1993.

Per cent Pl ant ed in Regi on
Speci es Number Pounds 1 2 3 4 5 6
C6 32, 640 6, 800 - - - - - 100
K1 408, 048 134,721 - - 72.1 28.3 8. 2.4
KS 40, 112 10, 885 - - 10.0 90.0 - -
R9 163, 937 59, 278 - - 25.1 44. 8 24, 6.1
RE 122, 642 44,164 - - - 71.1 28. -
SUBTOTAL
Cat chabl es 775, 299 257, 748 0.0 0.0 39 40. 3 13. 6.8
BN 22,500 1, 500 - - - 100 - -
C3 200, 625 2,775 - - - 100 - -
(07! 149, 275 2,575 - - - 100 - -
CcO 185, 750 4,300 - - 100 - - -
K1 248, 000 17, 490 - - 8.1 72.6 19. -
KS 80, 400 10, 112 100 - - - - -
R1 495, 285 12, 750 - - 21.9 37.7 - 40. 4
RO 1, 948, 662 107, 659 - - 19.2 63.2 6. 11.2
RC 51, 050 1, 415 - - - 97.9 - 2.1
RE 99, 760 7, 200 - - 86.4 13.6 - -
SUBTOTAL
Fi ngerlings 3,481, 307 167, 676 2.3 0 22.2 58.4 5. 12.1
TOTAL 4,256, 606 425, 424 1.9 0 25.3 54.9 6. 11.1
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Appendi x D.

Nunber s of eyed eggs received,

speci es, and source.

Speci es/ Nunber
Strain Recei ved Sour ce
rai nbow d oyd Springs
Kam oop 214, 000 Washi ngt on
r ai nbow, Trout | odge
Kam oop x st eel head 461, 750 Washi ngt on
r ai nbow | DFG
Kam oop 461, 954 Hayspur
rai nbow USFWS
Erwi n 571, 755 Enni s, Mntana
rai nbow USFWS
Harrison Lake 551, 380 Enni s, Mntana
rai nbow recd as fry | DFG
Hayspur 1, 078, 353 Cabi net CGorge hatchery
rai nbow | DFG
Hayspur 2,134,199 Hayspur
RC | DFG
Hybrid 530, 168 Henrys Lake
Henrys Lake | DFG
cutt hr oat 262, 175 Henrys Lake
Snake Ri ver Wom ng DNR
cutt hroat 103, 125 Tensl eep, Woni ng
coho Washi ngt on Dept. of Fish
725,104 Lewi s R ver Hatchery
br own 35, 486 | DFG
trout recd as fry Mackay hat chery
TOTALS 6, 015, 610 eggs
1,113,821 fry
K1 on hand 1/1/93 138, 693
C4 on hand 1/1/93 74,214
C6 on hand 1/1/93 92, 900
7,435,238 available to produce the 1993 plants
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Appendix E. Summary report of Eagle Fish Health Laboratory results for Hagerman Hatchery (Class C), January 1 - December 31, 1993.

08

Brood

year Stock Species Accession IHN IPN EIBS BKD FUR ERM CWD PKD WHD CSH ICH GBD Diagnoses

1992 Hayspur Rainbow 93-009 + - - - + - DX: IHN, Bacteremia, CWD; Viro 1/2
pools, F. psychrophilus 2/6, Aeromonas
hydrophila 6/6 (OTC resistant),
Pseudomonas 2/6, WHD 0/1

1992 Hayspur Kamloop 93-121 - - - - - DX: Undetermined etiology; Viro 0/10

1992 Lewis R. Coho 93-122 + - + DX: IHN, CWD, MAS; IHNV 2/2,
Flexibacter psychrophilus 2/8, Aeromonas
(motile) 2/8

1992 Lewis R. Coho 93-171 - - - - - DX: Undetermined etiology, Bacteremia
(light); Viro 0/10, Aeromonas sobria 1/8

1992 Hayspur Rainbow 93-173 + - - - + DX: IHN, CWD, Columnaris disease;
Viro 2/2 pools, E. psychrophilus 8/8,
E. columnaris 6/8

1992 Lahontan  Cutthroat 93-216 - - - + DX: PKD, Bacteremia; Viro 0/15, PKX 1/1,
Flexibacter sp. 9/10

1992 Lahontan  Cutthroat 93-226 - - - + DX: PKD, Trematodiasis (Sanguinicola);
PKX 1/1

1992 Hayspur Kamloop 93-227 - - - + DX: Mult. Parasitisms Sanguinicola (low),
PKX (presumptive); Bacte 0/1

1992 Erwin Rainbow 93-230 - - + DX: Mult. Parasitisms Sanguinicola (low),
PKX (presumptive), Bacte 0/1

1992 Lewis R. Coho 93-419 - - + - - - IX: RS; ELISA 10/12 (low), FA 1/12, Viro
0/60, Bacte NSG

1993 Troutldg ~ Kamloop 93-494 - - DX: Ichthyobodiasis (Costiasis); Viro 0/20

1993 Troutldg ~ Kamloop 93-513 - - - - - DX: Undetermined etiology, Bacteremia;
Viro 0/10, Aeromonas hydrophila 2/8 (low
growth probably not causing mortalities)

IHN Infectious Hematopoietic Necrosis virus IX  Inspection (routine hatchery visit)

IPN  Infectious Pancreatic Necrosis virus DX Diagnostic (sampled because of sick fish)

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)
RS  Positive for Renibacterium salmoninarum but not clinical disease
FUR  Bacterial Furunculosis (Aeromonas salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD Whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease

MAS Motile Aeromonad Septicemia

NSG Nonsignificant Growth
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Appendi x F.

Fi sh feed used during Fish Year 1993 at Hagernman Hat chery.

Cost /

Si ze Sour ce Pounds pound Cost
#2/ TM #3/ T™M Rangens 1, 300 $0. 5065 $ 658. 45
#3 Rangens 150 $0. 4440 $ 66. 60
#4/ TM Rangens 3, 000 $0. 5065 $ 1,519.50
#4 Crunbl e Rangens 2,200 $0. 2928 $ 644. 16
3/ 32" Pel | et Rangens 137, 640 $0. 2382 $ 32,785.85
1/ 8" Pellet
Lo Phos Rangens 133, 010 $0. 2806 $ 37,322.61
5/ 32" Pel | et Rangens 78, 280 $0. 2382 $ 18, 646. 30
5/ 32" Pel | et
Lo Phos Rangens 117, 330 $0. 2806 $ 32,922.80
Sof t - Moi st
1/ 16 Rangens 528 $0. 6207 $ 327.73
Sof t Mbi st
1/8 Rangens 880 $0. 5908 $ 519. 90
Soft Mi st
3/ 32 Rangens 1,980 $0. 5908 $ 1,169.78
#1,2,3 Bi opr oduct s 1,804 $1. 082 $ 580. 94
Bi odi et #3/ TM Bi opr oduct s 2,596 $1. 25 $ 3,245.00
Bi odry 1000 Bi opr oduct s
1. Onm 7, 650 $0. 575 $ 4,398.75
1. 3mm 4, 900 $0. 575 $ 2,817.50
1. 5mm 9, 850 $0. 53 $ 5,220.50
2.0mMm 9, 600 $0. 53 $ 5,088.00
2.5mm 12, 650 $0. 44 $ 5,566.00
4. 0mm 1, 400 $0. 44 $ 616. 00
Bi odry 500 Bi opr oduct s
1. Onm 50 $0. 49 $ 24.50
1. 5mm 4, 050 $0. 49 $ 1,984.50
2.0mm 9, 900 $0. 49 $ 4,851.00
2.5mm 18, 400 $0. 44 $ 8,096.00
Bi odry 4000 Bi opr oduct s
4. 0mm 3, 000 $0. 55 $ 1, 650.00
Bi odi et Bi opr oduct s
1. Onm 3, 388 $0. 855 $ 2,896.74
1. 3mm 1, 056 $0. 809 $ 854. 30
1. 5mm 6, 468 $0. 809 $ 5,232.61
2.5mm 1,188 $0. 684 $ 812.59
Total s 574, 248 $0. 3164 $181, 738. 10
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I NTRODUCTI ON

Hayspur Fish Hatchery is a license-funded resident sal nonid broodstock and
production facility. Two captive broodstocks, rainbow trout Oncorhynchus nykiss
(designated RO or Hayspur strain) and a Kanl oop popul ati on (designated Kl derived
from Skanes/ d oyd Springs stock) are nmintained on station. Since the start of
renovation in 1989, eyed egg production for seven resident hatcheries has been
a priority. Catchables and fingerling are reared for stocking into waters of
Magi ¢ val l ey, Sal non, and Panhandl e regi ons.

The hatchery is located in Blaine County, approximately 40 mles south of
Sun Valley, on Loving Creek. Fish culture facilities include an incubation
bui | di ng housi ng Heath stacks, isolation incubators, noist egg chiller, early
rearing troughs, a hatchery building with 20 early rearing tanks, 8 covered 24-
foot circular ponds, 6 snmall fingerling tanks, 6 |large production raceways, and
an earthen brood pond

Wat er sources include the Hayspur Spring which supplies 3.0 to 5.5 cfs of
wat er at 52°F (11.6°C), three punped artesian wells producing 5.0 cfs water at
52°F to 48°F, and Loving Creek producing 7.4 to 18 cfs of water at 33°F to 73°F
(5.5°Cto 22.7°Q).

Per sonnel consists of three pernanent enpl oyees (Fish Hatchery
Superintendent 11, Fish Hatchery Superintendent |, Fish Culturist) and 16.6
nmonths of tenporary Bio-A de tine. Usually three Bio-Aides are hired for
spawni ng season and one for the summer field season

RAI NBOW AND KAMLOOP EGG PRODUCTI ON

Spawni ng season has becone an eight-nmonth project with an egg take of
10, 087,038 eggs during the period covered. Phot operi od mani pul ation or Iight
control and a noist egg chiller has expanded the "nornmal" spawn tinmng to closer
match egg requests of seven resident hatcheries. A total of 7,889,161 eyed eggs
wer e produced. Rai nbow trout eyed egg production totaled 6,674, 350. Kam oop
eyed egg production totaled 1,359,093. Hagernman, Nanpa, Anerican Falls, Gace,
Ashton, dark Fork, and Hayspur hatcheries were shipped eggs as per their
requests. Cabi net Gorge and Sandpoint hatcheries were shipped eggs outside
requested time franes or in excess of requests. The very last eggs were shipped
to McCall Hatchery as green eggs for the nountain | ake program (Appendi x A).

O March 9, 1993 an evaluation formwas sent to nine hatchery managers that
had received eggs fromthe 1992/ 1993 season at Hayspur Hatchery. They were asked
to respond to seven paraneters: notice of shipnment, condition on arrival,
quantity, quality, timng, performance, and any constructive criticisns. These
were used to find any shortcomings or to better inprove eyed egg shipnents.
Comments from the managers produced several inplenented procedures for the
1993/ 1994 egg taki ng season:

1. Better |abeling when Wiitco egg shipnment boxes are not used; ie
"This side up" and "Live Fish Eggs" to perhaps elimnate the rough
handl i ng by Federal Express.

2. I ncrease the nunber of ponds on photoperiod mani pul ation to better
nmeet hat chery nanagers requests.

3. Oxytetracycline injections (IP) were administered to all fenale

broodstock except the 2-year-olds to inpact the wvertical
transm ssi on of col dwater di sease.
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FI SH PRODUCTI ON

A total of 394,590 rainbow trout were produced. Cat chabl e production
totaled 156,345 fish weighing 62,552 pounds (Appendix B). Hayspur st ocked
138,433 catchable rainbow trout into Magic Valley and Sal non regional waters.
These fish were stocked into the Big Wod, Little Wod, and upper Sal non river
dr ai nages. Catchabl e rainbow trout were transferred to Millan and Sawt ooth
hat cheri es. Mul | an Hat chery was shipped 17,912 catchables for redistribution
into the Coeur d Alene, St. Miries, and St. Joe river drainages. Sawt oot h
Hat chery was shi pped 58,009 catchables for redistribution into the Sal nmon River,
Sal non River tributaries upstream of the Pahsineroi River, and Stanley Basin
| akes (Appendi x Q).

On July 16, 1993, National Marine Fisheries Service (NWS) issued Permt
#869 to the Idaho Fish and Gane. This permt inposed length limts on catchable
rainbow trout planted in the Salnon River drainage to fish under 10 inches.
Hayspur initiated a grading programon the catchables that would be transferred
to Sawtooth Hatchery. Catchabl es transferred to Sawt ooth Hatchery were 9.98
inches (25 cn) according to NMFS permt #869. Using the Fish Hatchery Managenent
text (Piper, 1982) and the grading system used at Ashton Hatchery (Jerry
Chapnman), proper gap distances were determined in order to neet the 10-inch
requi renents. Not only did Hayspur use this for the Sal non R ver drai nage but
it was used on the rest of the Hayspur catchables in order to neet the regional
size requirenents of ten inches or larger. This grading process worked very well
and will be continued at Hayspur Hatchery in the future.

Fall fingerling production totaled 154,273 fish weighing 6,609 pounds.
Magi ¢ Reservoir was stocked with 73,069 fingerling. These fish were 4.89-inch
to 4.95-inch fingerling marked with an adipose clip for fishery performance
eval uati on. Little Wod Reservoir was stocked with 54,000 fingerling. An
adipose clip identified this group of fingerling. Fish Creek Reservoir was
planted with 10,000 fingerling of 4.98 inches with an adipose clip. A so, 17,204
excess 2.3-inch fingerling were stocked as per the Magic Valley Region's request

(Appendi x D).
Spring fingerling production involved 83,972 fish wei ghing 831.25 pounds.

Little Whod Reservoir and Fish Creek Reservoir were stocked with these fish.
Spring fingerling were 3.05 inches to 3.58 inches.

HATCHERY | MPROVEMENTS

| nprovenments to the hatchery are:

1. The ol dest residence was replaced with a nodular home from R-Hones
in Pocatello.

2. An isolation incubation system to accommpdate 100 sub-fanilies of
1:1 pairings was fabricated using Ernie Brannon style down-wellers
assenbl ed by Eagl e Sockeye Research personnel.

3. Wel | #4 was piped into the headbox with 582 feet of 8-inch dianeter
PVC. This 800 gpm well wll provide water for four proposed
circul ar ponds.

4, Native water birch and red osier dogwood fromthe Nature Conservancy
were planted along the Loving Creek rehabilitated area.
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5. A database for spawn taking and egg shiprment information was
devel oped.

6. The site for a vol unteer Canpground Host was inproved and si gned.

Needs of the hatchery listed in order of priority

1. Repl ace domestic water |ine and donestic punp/pressure tank
2. Scarify and resurface entrance road
3. Repl ace roof of spring house.

BROODSTOCK MANAGEMENT

Spawni ng season at Hayspur has been a dynamic project in terns of
capability, requests, genetic nanagenent, and pathogen status. Maj or i ssues
dealt with during the period covered include isolation incubation system upgrade,
equal contribution of famlies from 1:1 pairings, 10% integration of feral
rai nbows trapped from Loving Creek, and criteria for managi ng BKD pertaining to
results of direct FAT, nodified FAT, and ELISA Eyed egg requests have
i ncreased, especially the nunber outside the "nornal" time frane. Four circular
ponds involving three rainbow and one Kamoop population were placed on

phot operi od mani pul ation. Isolation incubation for sub-famlies of 1:1 pairings
was upgraded. Keith Johnson provided design, conponent, and assenbly assistance
on 100 down-welling incubators. These incubators provided sub-famly

identification and equal nunber contribution to future broodstock popul ation.
Al so, progeny could be held until results fromthe Eagle Fish Health Laboratory
were obtained and cull decisions agreed upon. ELISA and nodified FAT
techni ques/results lead to more stringent culling of sub-fanmilies (see Fish
Health section). Also, feral rainbows were trapped from Loving Creek. These
fish are thought to have denonstrated survival in the wild and provi de ganetes
from the "founding" population. O 200 pairings used for the broodstock
repl acenent popul ati on, 20 adults from Loving O eek were used

FI SH FEED

A prophyl actic treatnment of TM 100 was administered to the production fish
in Loving Creek water. This treatnent was an effort to avoid the historic
out break of coldwater disease. Mortality renmained |ow throughout the January to
February tinme frame usually associated with a col dwater di sease outbreak.

Broodstock were fed Rangen's 1/4-inch pellet with 150 granms per ton
cant haxat hi n. This additive provides acceptable egg color, but controversy
remains as to quality and/or health benefits (Appendi x E)

FI SH HEALTH

I ntensive sanpling and culling of the replacenent broodstock pairings was
the fish health priority at Hayspur this year. A total of 199 pairs of Hayspur
broodstock were tested, with ovarian fluids collected from every fenale for
virology and nodified fluorescent anti body (MFAT) analysis. |In addition, 69 of
these fenales were sacrificed for enzyne-linked imunosorbent assay (ELISA),
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direct fluorescent antibody (DFAT), virology, and whirling disease tests.
I ndividual results are presented in Appendix F. No viruses or whirling disease
organi sns were detected. A total of 41 females (20.6% tested positive for
Reni bact eri um sal noni narum (RS) by either or both ELI SA and MFAT. No positives
were detected using the traditional DFAT nethod, nor were clinical signs of
di sease observed in any fish. A summary of results fromthe different BKD test
nethods is presented in Appendix G while a conparison of ELISA and MFAT results
fromthe same females is presented in Appendix H El even mature female and 12
mat ure mal e rai nbow trout were captured below the hatchery and utilized in the
above pairings to infuse "feral" genetics into the hatchery broodstock. The
feral fenmales were all sacrificed for disease sanples and are included in the
nunbers reported in Appendices F and G accounting for 11 ELISA (low) positives
and 2 M-AT positives. Al feral nales were sacrificed for disease analysis
(Appendix I). dinical signs of bacterial kidney disease (BKD) do not manifest
thensel ves in Hayspur rainbow trout, but the transmissibility of the RS is
strongly indicated by the fact that 82.6% of the feral fish tested from bel ow t he
hatchery (19 of 23) were ELI SA positive.

Modi fications were made in the criteria for culling eggs intended for
future broodstock. Past culling was done solely on positive virus tests and on
positive DFAT results for RS. |t becane evident fromthe use of ELISA and MFAT
that DFAT was not sensitive enough to detect nonclinical infections of RS at
Hayspur Hatchery. The hatchery manager and resident pathol ogi st proposed culling
eggs fromall fenales which test positive for any virus, fromall which test RS
positive by either MFAT or DFAT, and fromall which test RS positive by ELISA at
optical densities >0.025. These criteria were inplemented by the fourth spawning
date (11/24). The result of this protocol was the culling of several nore egg
groups than anticipated, so additional pairings were made to assure a m ni num of
150 pairs for future broodstock.

Addi tional broodstock sanpling included 20 nales frompond 7 (Accession 93-
558), the 62 fish from the 2-year-old Hayspur rainbow in small raceway 6
(Accession 93-560), and 4 post-spawning femal es frompond 1 (Accessi on 93-597).
Al were negative for replicating viruses. The fish from pond 7 were 35% RS
positive by ELISA (5 low, 1 noderate, 1 high), and the 2-year-olds had 1 ELISA
low (1.6%. The post-spawning fenales had an extrene bacterial septicema
consi sting of Pseudonpbnas and Streptococcus species (Appendix J). No treatnent
for the post-spawning problemwas applied in 1993, but antibiotic injections at
spawni ng have been suggested for use in the future

Di agnostic inspections were made on the production rainbow on three

occasi ons (Appendix J). Bacterial septicema, with concomtant infections of
Aerononas hydrophila and Flexi bacter psychrophilus, was the nost frequent
di agnosi s. External mnycosis (fungus infection) was also frequently observed,

al though the problem was not extensive and was probably secondary to the
Fl exi bacter infections.

Salt treatnents (sodiumchloride) were frequently used on both production
and brood fish. These treatments were intended to reduce external parasites,
alleviate bacterial/environmental gill disease, aid in osnoregulation, and
generally reduce stress. No enpirical data was collected, but hatchery personne
feel that benefits fromsuch salt treatnents outweigh the mninmal cost and effort
i nvol ved.

Recommendati ons for 1994 i ncl ude:

1. | rpl ement new egg culling protocol for all broodstock replacenent
lots.
2. Set up a replicated experinment to test hydrogen peroxide as an

antifungal treatnment for rai nbow trout eggs.
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3. Set up a replicated experinent to test spawn-day injection of
females with Sarafl oxacin to inprove post-spawni ng survival .

4. M ni m ze prophylactic use of oxytetracycline in production lots to
avoi d creating resistant strains of bacteria.

PUBLI C RELATI ONS

Tours were given to area schools. Bellevue El enentary, Hailey Elenentary,
Hail ey Mddle School, Hem ngway School (Ketchum), Cornerstone Acadeny (Ketchuny,
and the College of Southern |daho aquaculture students were anong the touring
gr oups. Organi zed groups, such as Flyfishers of |daho, Good Sam RV C ub of
Jeronme, and Boy Scouts were given tours.

Eyed eggs were shipped to the Naples School and Kellog School located in
t he Panhandl e Region. Resultant fry were stocked out into area waters as part
of adopt -a-stream projects.

Approxi mately 7,000 people visited, canped, and/or fished Gaver Lagoon or
Loving Creek on hatchery property. Gaver Lagoon continues to be a popul ar
fishery for a variety of anglers,including the physically challenged and ki ds.
A national level field trial event for retrievers was held during the sunmer.

Hayspur personnel assisted regional fishery staff wth electrofishing
surveys on the Big Wod River and gillnetting Baker Lake. W helped out at big
gane and upland bird check stations. Per sonnel provided hard evidence of a
stream alteration violation which lead to a conviction and fine. Personnel also
were active in an electrofishing study by Rick WIkinson of Idaho State
Uni versity on popul ation dynanm cs and food habits of brown trout in Silver Creek.

Hat chery personnel were featured on "lIncredible |daho" and a couple of
spots on KWT television station pertaining to the spawning operation. The
Hayspur Campground enjoyed the efforts of a volunteer Canp Host. George and Pat
Allen volunteered tine to answer questions, give directions, tidy up outhouses,
clean up litter, and enhanced the i nage of the Departnent.

FIN QUALI TY
Fin quality continues to be nonitored. The Ashton nethod was used on a 20-
fish sanple from each of the six large catchable raceways. Fin ratio averages
fromthese fish conpared to wild fish fin ratios were as follows: Raceway A =
57% Raceway B = 54% Raceway C = 60% Raceway D = 52% Raceway E = 55% and
Raceway F = 55% This denonstrates validity of the goal of 70% at Hayspur.
SPECI AL PRQJECTS

Lovi ng Creek Rehabilitation Project

During a work day involving the Flyfishers of |Idaho and Hayspur personnel,
two benches were installed, 10 tons of |arge rocks were placed to reduce bank

cutting, and native shrubs were planted along the Loving Creek project. The
fishery was a real highlight! Quides and outfitters brought clients to fish the
proj ect . At least six fish over 20 inches were caught and verified. Five
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speci es of mayflies were observed on the rehabilitated section. Angler sign-in
coments reflect good fishing and support of the project.

Baker Lake Gol den Trout Project

Hayspur staff operates a golden trout trapping and spawning project at
Baker Lake. Baker Lake (elevation 8,796 ft) is an alpine |lake of 12 surface
acres in the upper Big Wod River drainage. The |ake, |ocated 30 mles northwest
of Sun Valley, is reached by way of a 1 1/4-mle hike froma trailhead at the end
of Baker Creek road.

The trap was not installed this season. Due to poor trapping results in
the past, it was decided to gill net the lake in an effort to renove undesirable
speci es, resultant biomass, and eval uate popul ation dynamics. Results of this
July 11-13 effort are found bel ow

Speci es Nunber Si ze Conment s

Col den 8 190 mMm 370 mm 4 Lv, 2 Ad clips
Cut t hr oat 68 100 mm 400 nm

Br own 15 300 MM 500 mMm

Rai nbow 6 100 mm 300 nNm

A nonitored public fishing event was held July 3-5 with regional fishery
managerment and hatchery personnel in attendance. A total of eight cutthroat,
three rainbow x cutthroat hybrids, one rainbow, and one brown trout were caught
and renoved. These fish were dressed and given to indigent of the area through
Heal th and Wl fare.

On  August 18, 1993, Baker Lake was stocked with 840 golden trout
fingerlings of Woni ng stock. The fingerlings averaged 20 fish per pound and
were in great shape. These fish were stocked via Forest Service helicopter and
hard bucket .
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Appendi x A.  Egg shi pnent summary, 1993.

Total eggs

Hat chery Speci es shi pped
Anerican Falls R9 538, 674
Asht on R9 90, 128
K1 135, 103
Cabi net Corge R9 905, 804
G ark Fork R9 0
K1 252,614
G ace R9 913, 327
K1 44,192
Hager man RO 1, 745, 517
K1 926, 900
Hayspur RO 691, 248
McCal | RO + K1 60, 000
Nanmpa R9 523, 587
TOTAL 6, 827, 094

*Eggs were al so sent to the Kellog Elenentary (2,000) and to the Naples
School (1,000) as educational groups. Hayspur also sent separate
ganetes to the University of Wsconsin for experinental purposes.
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Appendi x B. Hatchery production cost summary, 1993.

Fi sh Nunber Pounds

si ze of fish of fish

Cat chabl es 156, 345 62, 552

Fi ngerlings 238, 245 7,440

TOTAL 394, 590 69, 992

Total hatchery operation costs $178, 300. 00

Hat chery cost per fish $0. 451

Hat chery cost per pound $2.55

Appendi x C.  Fish transfer summry, 1993.

Shi pped Aver age Nunber of
from Recei ved si ze of fish
Narmpa Hayspur 17.0-20. 0 i nches 3,279-R9
Narmpa Hayspur 19. 0-22.0 i nches 1, 480- K1
Hayspur Narnpa 4.1- 4.5 inches* 5, 000
Hayspur Mul | an/ C ark Fork 9.5-11. 0 inches 17,912
Hayspur Sawt oot h 9.5-14.5 inches 58, 009

TOTAL 85, 676

*Fi ngerlings for Hayspur broodstock replacenment in 1993.
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Appendi x D.

Mar ki ng data for Hayspur Hatchery fingerlings and catchabl es,

1991- 1993.
Fi ngerling/ Mar k/

Year Wt er Number Cat chabl e dip
1991 Bi g Wod R ver 4, 350 cat chabl es Ad clip
1991 Bel | Rapi ds? 15, 000 cat chabl es Ad clip
1991 Bel | Rapi ds? 2,000 cat chabl es Fl oy tag
1991 Magi ¢ Reservoir 50, 000 fingerlings Ad clip
1991 Dog Creek Reservoir 150 cat chabl es Jaw t ag
1991 Bel | evue Canal 150 cat chabl es Jaw t ag
1991 Baker Lake 531 fingerlings Ad clip
Tot al 71, 650
1992 Bi g Wod River® 4,095 cat chabl es Ad clip
1992 Magi ¢ Reservoir 97, 345 fingerlings Ad clip
1992 Little Whod Reservoir 15, 000 fingerlings Ad clip
1992 Littl e Whod Reservoir 7, 600 cat chabl es Left Max
1992 Baker Lake 630 fingerlings LV clip
Tot al 124, 670
1993 Little Whod Reservoir 10, 000 cat chabl es R ght Max
1993 Little Whod Reservoir 54, 000 fingerlings Ad clip
1993 Magi ¢ Reservoir 35, 858 fingerlings Ad clip
1993 Fi sh Creek Reservoir 10, 000 fingerlings Ad clip
1993 Bi g Wod River® 3,425 cat chabl es Ad clip
1993 Baker Lake 840 fingerlings LV clip
1993 Trail Creek® 732 cat chabl es Jaw t ag
1993 Warm Springs Creek® 913 cat chabl es Jaw t ag
1993 Big Wod River® 725 cat chabl es Jaw t ag
1993 Gaver Lagoon® 850 cat chabl es Fl oy tag
1993 Magi ¢ Reservoir 37,211 fingerlings Ad clip
Tot al 154, 554
THREE- YEAR TOTAL 350, 874

@Bel | Rapids fish were 4.62 fish/pound.

®Thi s pland on the Big Wod River is from Croy Creek to Broadford Bridge.
°Fish planted for Gregg Mauser's return study.
9Fi sh planted for Gregg Mauser's hooking efficiency study.
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Appendi x E.  Feed fed in the 1993 production year

Cost /

Si ze Sour ce Pounds pound Cost
Swi m up Rangens 50 0.44 22.20
#1 granul es Rangens 350 0. 44 155. 20
#2 granul es Rangens 850 0. 44 375. 40
#3 granul es Rangens 3, 500 0. 44 1, 541. 57
#4 crunbl e Rangens 11, 850 0.28 3,332.88
3/32 " pellet Rangens 4, 500 0.24 1,094. 40
1/8 " pellet Rangens 32,700 0.24 7, 699. 15
5/32 " pellet Rangens 81, 980 0.22 18, 191. 63
1/4 " pellet/red 10 Rangens 34,870 0.31 10, 689. 63
Total s 170, 650 $0. 25 $43, 102. 06
#2 granul es Bi opr oduct s 44.10 1.68 74.00
#3 granul es Bi opr oduct s 396. 90 1.13 447. 92
1.0 mm G ower Bi opr oduct s/

Bi odi et 264. 60 0.95 252. 61

Bi odry 150. 00 0.55 82.50
1.3 mm G ower Bi opr oduct s/

Bi odi et 132. 30 1.30 171.61

Bi odry 500. 00 0. 44 219. 00
1.5 mm G ower Bi opr oduct s/

Bi odi et 88. 20 1.00 88. 61

Bi odry 600. 00 0.43 258. 00
2.5 nm G ower Bi opr oduct s/

Bi odry 8, 000. 00 0.25 1, 960. 00
3.0 nm G ower Bi opr oduct s/

Bi odi et 7, 320. 60 0. 89 6,484. 772

Bi odry 8, 000. 00 0. 27 2,120.00
Total s 25, 496. 70 $0. 48 $12,159. 02
Fi nal Total s 196, 146. 70 $0. 28 $55, 261. 08

aThis order was for TM nedi cated feed.
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Appendi x F.

I ndi vi dual

di sease sanple results fromfenal e
Hayspur -strai n broodstock used for paired spawni ng

at Hayspur Hatchery, QOctober-Decenber, 1993.
(Feral fenmles denoted by "f").
Sanpl e Fi sh ELI SA
dat e nunber o.d.? MFATP DFAT® Vi rus W D. cul | ed
10/ 20 1 0. 082 0 0 - -
2 0.079 0 0 - -
3 0. 102 0 0 - -
4 0. 069 0 0 - -
5 0.072 0 0 - -
6 0. 088 0 0 - -
7 0. 075 0 0 - -
8 0. 069 0 0 - -
9 0. 082 0 0 - -
10 0. 086 0 0 - -
11 0.073 0 0 - -
12 0.073 0 0 - -
13 N. A 0 N. A - N. A
14 N. A 0 N. A - N. A
15 N. A 0 N. A - N. A
16 N. A 0 N. A - N. A
17 N. A 0 N. A - N. A
18 N. A 0 N. A - N. A
19 N. A 0 N. A - N. A
20 N. A 0 N. A - N. A
11/03 (f)21 0. 207 0.5 0 - -
(f)22 0.222 0 0 - -
23 0.079 0 0 - -
24 0. 444 TNTC 0 - - X
25 0. 069 0 0 - -
26 0. 082 3 0 - -
27 0. 069 0 0 - -
28 0. 070 0 0 - -
29 0. 307 4 0 - - X
30 0. 063 0 0 - -
31 0. 099 1 0 - -
32 0. 067 1 0 - -
33 N. A 0 N. A - N. A
34 N. A 0 N. A - N. A
35 N. A 0 N. A - N. A
36 N. A 0 N. A - N. A
37 N. A 0 N. A - N. A
38 N. A 1 N. A - N. A
39 N. A 1 N. A - N. A
40 N. A 0 N. A - N. A
41 N. A 2 N. A - N. A
42 N. A 0 N. A - N. A
43 N. A 2 N. A - N. A
44 N. A 0 N. A - N. A
45 N. A 1.5 N. A - N. A
46 N. A 0 N. A - N. A
47 N. A 0 N. A - N. A
48 N. A 0 N. A - N. A
49 N. A 0 N. A - N. A
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Appendi x F.

Cont i nued.

Sanpl e
dat e

Fi sh
nunber

ELI SA
o.d.?

MFAT®

DFAT® Vi rus

W D.

Cull ed

12/ 15

153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178

(f)179
(f) 180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

0. 070
0. 070
0.071
0. 086

2222222222222 222222222
S>> P>PPP>>P>>>> P>

108
305
. 088
. 082
. 067
. 082
. 065
. 072
. 070
. 083
. 074
. 069

OO0 0000O0O0O0O0O0O

zzzzzzzz®
>E>>P>>PN
\‘

I—‘HOI\)OOOOOOOOOOOOO\IOOOOOOOB

[eNeolololoNoNololoNololololoNolololNolNoNeNeNe]

EZ22Z2Z2Z22Z2Z2Z2Z222222Z222222
>>>>PP>PPPPPPPPPRPPEPRIPPOCCC

22222222

2222222222222 222222222
S>> P>PPP>>P>>>> P>

z2z2zz2zzz2
>>rr>rrr

&Qpt i cal

density

®Or gani sns per 30 fields

“Record-keeping error required culling two lots to guarantee renoving

t he MFAT hi gh.

HAYTABS

97



Appendi x G Summary of Reni bacterium sal noni narumtests fromrepl acenent
fenal e broodstock, Hayspur Hatchery, 1993.

Test Total nunber Tot al Per cent

met hod of tests positives positive
MFAT 199 27 13.6
ELI SA 69 18* 26.1
DFAT 69 0 0.0

*14 | ows, 4 noderates

Appendi x H  Conparison of ELISA (enzyne-linked i munosorbent assay)
and MFAT (nmodified fluorescent antibody) tests to detect
Reni bact eri um sal noni narum done on the sane femnal e

Hayspur Hatchery broodstock, Hayspur Hatchery, 1993.

Tot al nunber:

Total BKD positives:

Positive by ELISA

Positive by M-AT:

Positive by both nethods:

69

23 (33.3%

18*(26. 1%

9 (13.0%

4 ( 5.8%

*14 | ows, 4 noderates
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Appendi x |. Results of disease tests on feral nale rainbow trout captured
bel ow Hayspur Hatchery, Novenber-Decenber, 1993.

Spawn Accessi on ELI SA* Whirling
date nunber optical density DFAT Vi rus di sease
11/ 03 93- 542B 0. 240 neg. neg. neg
0. 162 neg. neg. neg.
0. 162 neg. neg. neg.
0. 216 neg. neg. neg
11/ 17 93-557B 0. 092 neg. neg. neg
0.110 neg. neg. neg
0. 077 neg. neg. neg.
0. 094 neg. neg. neg.
0. 083 neg. neg. neg.
11/ 24 93-563B 0.198 neg. neg. neg
12/ 01 93-571B 0. 136 neg. neg. neg
12/ 15 93- 596 0. 441 neg. neg. neg.

Total ELISA positives = 8 (66.7%
7 lows, 1 noderate

*ELI SA results are considered negative at optical density <0.099,

positive low at o.d. 0.100-0.249, positive noderate at o.d. 0.250-0.599,
and positive high >0.600.
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Appendix J. Summary report of Eagle Fish Health Laboratory results for Hayspur Hatchery (Class C), January 1 - December 31, 1993.

RES: Eggs in iodophor

DX: MAS, Bacteremia, Mycosis (external);
Viro 0/4, Aeromonas hydrophila 1/4,
Ps. vesicularis 1/4

DX: MAS, Mycosis Trauma (bird marks);
A. hydrophila 1/8, Flexibacter sp. 2/8
(low, antisera neg. for psychrophilus)
DX: RS, Bacteremia; Viro 0/10, FA 0/10,
ELISA 2/2 pools (low) A. hydrophila 2/4

[X: Thymus tumors

IX: RS; Viro 0/20, DFAT 0/12, MFAT 0/20,
ELISA 112 (low), WHD 0/10

IX: BKD; Viro 0/35, DFAT 0/10, MFAT 10/35,
ELISA 2/10 (2 mod)

IX: RS; Viro 0/6, DFAT 0/6, MFAT 1/2,
ELISA 6/6 (low), WHD 0/6

IX: RS; Viro 0/40 DFAT 0/12, MFAT 4/40,
ELISA 1/12 (low), WHD 0/12

IX: RS; Viro 0/8, DFAT 0/8, MFAT 0/3
ELISA 4/8 (low), WHD 0/8

IX: BKD; Viro 0/20, DFAT 0/20, ELISA 7/20
(5low, 1 mod, 1 high)

IX: RS, Tumor(Nephro-blastomay); Viro 0/62,
DFAT 0/62, ELISA 1/62 low

IX: RS; Viro 0/39, MFAT 4/39

Brood
year Stock Species Accession IHN IPN EIBS BKD FUR ERM CWD PKD WHD CSH ICH GBD Diagnoses
1993 Gloyd Sp. Kamloop 93-018
1990  Hayspur Rainbow 93-203 - - - - -
1992 Hayspur Rainbow 93-239 - - -
1993 Hayspur Rainbow 93-306 - - + - -
1991 Gloyd Sp. Kamloop 93-428
Brood  Hayspur Rainbow 93-512 - - + -
Brood  Hayspur Rainbow 93-542a - - +
Brood  Hayspur Rainbow

feral 93-542b - - + -
Brood  Hayspur Rainbow 93-557a - - + -
Brood  Hayspur Rainbow

feral 93-557b - - + -
1987  Hayspur Rainbow

-males 93-558 - - +
1991 Hayspur Rainbow 93-560 - - +
Brood  Hayspur Rainbow 93-563a - - +
Brood  Hayspur Rainbow

feral 93-563b - - +

HAYAPP
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Appendix J. Continued.
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Brood
year  Stock Species Accession HN PN EBS BKD FUR ERM CWD PKD WHD CSH |ICH GBD Diagnoses
Brood  Hayspur Rainbow 93-571a - - + - IX: BKD; Viro 0/34, DFAT 0/12, MFAT 7/34,
ELISA 1/12 (high), WHD 0/12
Brood  Hayspur Rainbow
feral 93-571b - - + - IX: RS; Viro 0/4 DFAT 0/4, MFAT 0/3,
ELISA 4/4 (low), WHD 0/4
Brood  Hayspur Rainbow 93-595 - - + - [X: BKD; Viro 0/20, DFAT 0/12, MFAT 0/20,
ELISA 2/12 (1 low, 1 mod), WHD 0/12
Brood  Hayspur Rainbow
feral 93-596 - - + - IX: BKD; Viro 0/3, DFAT 0/3, MFAT 0/2,
ELISA 3/3 (2 low, 1 mod), WHD 0/3
1991 Hayspur Rainbow 93-597 - - - - - - DX: BS, Bacteremia; Viro 0/4, DFAT 0/4,

ELISA 0/4,Pseudomonas fluorescens 3/4,
P. chlororaphus 4/4, P. cepacia 2/4,
Streptococcus sp. 4/4

IHN  Infectious Hematopoietic Necrosis virus

IPN  Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)
RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonas salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD Whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease

MAS Motile Aeromonad Septicemia

BS Bacterial Septicemia (Pseudomonas fluorescens)

IX  Inspection (routine hatchery visit)

DX Diagnostic (sampled because of sick fish)

RES Research

DFAT Direct Fluorescent Antibody Test (kidney)

MFAT Modified Fluorescent Antibody Test (ovarian fluids)
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I NTRODUCTI ON

Henrys Lake Hatchery is a license-funded resident station located in the
northern Island Park area of Frenont County in east-central Idaho. The hatchery
was established in 1924 as an egg taking facility to off-set the potential |oss
of spawning habitat due to the construction of a damat the |ake outlet in 1922
(1 daho Departrment of Fish and Gane 1924).

The hatchery continues to function as an egg taking station and ships eyed
eggs of cutthroat trout Oncorhynchus clarki, rainbow trout Oncorhynchus nykiss
X cutthroat hybrids, and brook trout Salvelinus fontinalis to statew de
hat cheries. Egg production for 1993 exceeded 4.3 nmillion eyed eggs.

The current hatchery building was conpleted in 1949 and renodel ed in 1989.
The building contains 10 double stacks of Heath incubator trays. Hatchery water
is supplied via gravity flow from Sherwood Spring at 2 cfs for donestic and egg
i ncubati on use. Unused water flows into a snall viewing pond, continues to
Hat chery Creek and through a spawning facility, then finally to the |ake through
a 150-foot long fish | adder.

The hatchery is staffed with one permanent Fish Hatchery Superintendent and
11 nonths of allocated tenporary tine (8 nonths bio-aide and 3 nonths | aborer).

HATCHERY | MPROVEMENTS

Hat chery inprovenents during 1993 include installation of a new Wstern
Uni - nount snow plow and fiberglass cap to fit the 1991 3/4-ton GMC pickup. A
utility cart was purchased for use with the lawn tractor. Permanent electrica
service was installed at Staley Springs for winter aeration. Three 220-volt
ground fault interrupters were installed at the fish |ladder electrical outlet.
Installation of the |ake helixing systemwas conpl et ed.

Installation of the Iake helixing system involved connecting 12, 2-inch
hi gh density polyethylene lines to 12 buried lines connected to shore-based
bl owers, placenent of the 12 helixers attached to the pipe over a 50-acre array
on the lake bottom and constructing 1,500 anchor weights to hold pipe on the
| ake bottom

FI SH HEALTH

Di sease inspection sanples were taken from spawning cutthroat trout at
Henrys Lake Hatchery from March 1 through May 4 (Appendix A). I ncl uded were
ovarian fluid sanples fromfenale cutthroat taken on two dates when cutthroat x
rai nbow trout or cutthroat x Kam oop hybrids were produced. Specifically,
ovarian fluids from 1,540 fenale cutthroat trout were tested for virus (308 five-
fish pools, including those used for hybrid production). An additional 50 fish
were sacrificed for ELISA whirling disease (WHD), and Ceratonyxa shasta (CSH)
tests. Al fish were negative for viruses, WHD, and CSH Reni bact eri um
sal moni narum (RS) was detected by Fl uorescent Antibody Test (FAT) in two ovarian
pools at a level too nunerous to count, and 16 of the 50 ELI SA sanples were al so
positive (15 lows and 1 noderate). The eggs from the high-FAT pools were
di scarded. Bacterial sanples were taken from 22 fish. Aerononas sal m nocida,
the causative agent of furunculosis, was detected from1l of the 22 fish (Appendi x
1).

Simlar sanples were taken from spawning brook trout in Cctober and
Novenber. A total of 295 ovarian fluid sanples were tested for viruses and RS
(180 DFAT and 115 modified FAT). Fifty fish, a portion of which were fromthe
295 fish nmentioned above, were sacrificed for DFAT, ELISA, WHD and bacteria
tests (additional ovarians were taken from 22 of these fish). Al were negative
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for viruses, bacteria, and WHD, and the 295 ovarians were negative by standard
FA for RS. Five of 22 ovarians were positive for RS by MFAT and 10 of 50 ELI SA
sanpl es were positive (| ows).

The significance of broodstock eval uation at Henrys Lake has becone evi dent
from the furunculosis outbreak at Ashton Hatchery in Septenber and from the
finding of RS (DFAT) anong the rainbow x cutthroat hybrids at Hagerman in January
1994,

Recommendati ons for 1994:

1. Apply stringent disinfection to eggs and equiprment to prevent a
recurrence of the furuncul osis problem

2. Consi der inplenmenting an aggressive sanpling, isolation incubation
and culling programin order to reduce the possibility of vertica
transm ssion of RS, or worse, the occurrence of clinical bacterial
ki dney di sease (BKD). The primary obstacles to such a programwi ||
be limted manpower and incubati on space at Henrys Lake.

FI SH SPAWNI NG

The fish |adder was placed in operation February 23, 1992 and spawni ng
began March 1. The 1993 run consisted of 4,432 cutthroat (7,809 in 1992) and
1,600 hybrids (2,216 in 1992), a decrease of 43% and 28% respectively, conpared
to 1992 run nunbers (Figures 1 and 2). Oxygen depleted to low |levels in Henrys
Lake during 1993 possibly effecting run nunbers and timng

Average total length of nale and female cutthroat represented in the 1993
spawni ng run was 457 mm (Figures 3 and 4). Hybrid trout averaged 535 mmin total
length (Figures 5 and 6).

Cutthroat green eggs totaled 3,869,768 from 1,295 femal es producing an
average fecundity of 2,988. Geen egg yield was 2,875,576 with an eye up
survival of 74.31% (Appendi x B)

A total of 1,557,427 cutthroat x rainbow green eggs were collected from 589
females for an average fecundity of 2,644 eggs per femnale. Eyed hybrid eggs
totaled 1,121,347 with an eye-up survival of 72% (Appendix B).

Brook trout were spawned during the fall of 1993. Henrys Lake |evel was
nearly full during early Qctober when the | adder was opened. Morpholine was used
to inmprint brook trout fry planted in previous years, and a drip system was
initiated into the spawing facility on Cctober 14. Due to the success of fish
ascending the fish ladder, it was unnecessary to use the trap net. A total of
926 brook trout were counted in the |adder; 413 nales and 513 fenales (Figure 7).
Tem scanie and naturalized brook trout were spawned together randomly for egg
production as in 1992 and 1991 at the direction of hatchery managenent due to no
significant difference in performance and to infuse new genetic stock into
naturalized brook trout. Brook trout green eggs total ed 583,388 taken from 322
females for an average fecundity of 1,811 eggs per fenmale using air spawning.
Eyed eggs total ed 396,914 with an eye-up survival rate of 68% (Appendi x C

Mal e brook trout averaged 376.17 mmtotal |ength, n=342, and femal e brook
trout averaged 402.23mm total length, n=383 (Figures 8 and 9). These averages
were down 47.21 and 18.92 nmm respectively, fromthe previous year, however this
could be a reflection of selection differences between the trap net and the fish
| adder.
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PUBLI C RELATI ONS

Two television interviews were conducted in January with local stations
regardi ng oxygen levels and the potential for a winter Kkill. One television
interview was conducted on the topic of producing hybrid trout and two interviews
concerned the Arny Corp of Engineers' order to restore the hatchery parking | ot
to a rearing pond. The public becane very interested in this topic, and the
resulting letter witing canpaigns and the flurry of letters to the editor
resulted in the Corp allowing an application after the fact from the |daho
Departnent of Fish and Gane (IDFG for a permt for the parking lot. News letter
articles were witten for the Henrys Lake Foundation and a nonthly article titled
"Close up on Henrys Lake" was witten for The Yell owstone Gateway Post. An
additional television interview was conducted in June concerning the opening day
of fishing season. Tours were conducted throughout the summer. Presentations
were nade at the Henrys Lake Foundation annual neeting and the Island Park
Sportsnen's Association election neeting. The Island Park Chanber of Conmerce
requested a presentation on creel survey data and the potential for nore
restrictive regul ations on Henrys Lake. A public nmeeting was held in Island Park
to solicit public input for the upcomming regulation cycle. The interpretive
di spl ay devel oped for the parking ot was naintained and a fish feed dispenser
was installed in the parking lot with proceeds going to the Island Park
Sportsnen's Association for devel opnent of interpretive displays and progranms
around Henrys Lake.

SPECI AL PROJECTS

A dissolved oxygen and oxygen depletion rate study was conducted during
January. From data collected at various sanple sites on the |ake, an oxygen
depletion rate was calculated in 1993 for conparison with other years. Thi s
informati on was used to organi ze equi prent and personnel efficiently prior to
hypoxi ¢ conditions. Aerators were installed at the nouth of Hatchery Creek, in
Stal ey Springs Harbor, and outside the harbors at Wld Rose Ranch and Pittsburgh
Ceek in nmid-January and they remained in service through nid-Mwy when ice cover
left the |ake.

Hat chery personnel assisted the |Idaho Departnent of Health and Welfare,
Division of Environmental Quality (DEQ and its contractors with |lake and stream
sanpling. Hatchery personnel offered IDFG input at public nmeetings for the DEQ
sponsored Clean Lakes Study conducted on Henrys Lake to estimate the nutrient
budget for the | ake.

Gllnetting was conducted by |IDFG personnel the first week of June 1993.
Uah chubs were found in considerable nunbers on the first net night
(approxi mately 45 of 90 fish), none the second night, and one the third night.
This has resulted in great concern by Fisheries personnel and the public.
Investigation into Wah chub popul ati on dynamics will continue in conm ng years.

Ri parian fencing was conpleted along the cliffs area of the |ake in 1993.
The access road into the cliffs was also inproved by grading and graveling. A
cattle guard was set at the entrance to elinmnate a barbed wire gate that was
difficult for the public to use.

Hat chery personnel organized and facilitated installation and conpletion
of the helixing system for Henrys Lake during July and August of 1993.
Department personnel from Regions 4 and 6 were on hand, as well as reservists
from Region 6, for the 10 work days it took for installation. Volunteers from
the Henrys Lake Foundation were on hand for the first day and a half. The
ent husi asm and hel p was nmuch appreciated. The systemworks well and installation
went wi t hout unsurmountabl e probl ens.
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Flgure 1. Cutthroat trout run timing, n=4,432.
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Figure 2. Hybrid run timing, n=1600.
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Figure 3. Male cutthroat trout length frequency.
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Figure 4. Female cutthroat trout length frequency.
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Appendix A. Summary report of Eagle Fish Health Laboratory results for Henrys Lake Hatchery (Class C), January 1 - December 31, 1993.

Brood
year Stock Species Accession [HN IPN EIBS BKD FUR ERM CWD PKD WHD CSH |ICH GBD Diagnoses

9TT

Brood HL  Cutthroata 93-064 - - - IX: Negative for pathogens; Viro 0/45,
FA 0/45

Brood HL  Cutthroat 93-074 - - - IX: Negative for pathogens; Viro 0/70,
FA0/70

Brood HL  Cutthroat 93-083 - - - IX: Negative for pathogens; Viro 0/170,
FA 0/170

Brood HL  Cutthroat 93-096 - - - IX: Negative for pathogens; Viro 0/110,
FA 0/110

Brood HL  Cutthroat 93-110 + + - - - IX: BKD, FUR; ELISA 16/50 (15 low, 1 mod),
FUR 1/22, WHD 0/20, CSH 0/20

Brood HL  Cutthroat 93-111 - - - IX: Negative for pathogens; Viro 260,
FA 0/260

Brood HL  Cutthroat 93-138 - - + IX: RS; Viro 0/215, FA 1/43 pools

Brood HL  Cutthroat 93-139 - - - IX: Negative for pathogens; Viro 0/160,
FA 0/160

Brood HL  Cutthroat 93-164 - - - IX: Negative for pathogens; Viro 0/420,
FA0/170

Brood HL  Cutthroat 93-183 - - - IX: Negative for pathogens; Viro 0/45,
FA 0/45

Brood HL  Cutthroat 93-190 - - + IX: RS; Viro 0/45, FA 1/9 pools

Brood HL Brook trout 93-518 - - - IX: Negative for pathogens; Viro 0/85,

DFAT 0/19, MFAT 0/85
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Appendix A. Continued.

ERM CWD PKD

GBD  Diagnoses

Brood

year Stock Species Accession IHN
Brood HL Brook trout 93-533
Brood HL Brook trout 93-541

IX: Negative for pathogens; Viro 0/210,
DFAT 0/95, MFAT 0/115

IX: RS, Mycosis (internal); DFAT 0/50,
MFAT 5/22, ELISA 11/50 (low), WHD 0/20

LTT

aUsed to produce cutthroat x Kamloop (Ennis) hybrids
bUsed to produce cutthroat x rainbow (Hayspur) hybrids

IHN Infectious Hematopoietic Necrosis virus
IPN Infectious Pancreatic Necrosis virus
EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)

RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonas salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)
CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)
WHD Whirling Disease (Myxosoma cerebralis)
CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis
GBD Gas Bubble Disease

MAS Motile Aeromonad Septicemia

IX  Inspection (routine hatchery visit)
DX Diagnostic (sampled because of sick fish)
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Appendi x B. Egg summary, Henrys Lake Hatchery, 1993.

G een Eyed Per cent
Speci es eggs eggs Eye- up
Cut t hr oat 3, 869, 768 2,875,576 74. 3%
Hybrid Trout 1, 557, 427 1,121, 347 72. 0%
Br ook Trout 583, 388 396, 914 68. 0%
TOTAL 6, 010, 583 4, 393, 837 73. 1%

Appendi x C. Eyed eggs shipped from Henrys Lake Hatchery, 1993.

Speci es

Eyed eggs Receiving
shi pped Hatchery

Br ook trout

Br ook trout
Subt ot al (brook)
Hybrid trout
Hybrid trout
Hybrid trout
Hybrid trout
Hybrid trout
Subt ot al (hybrid)
Cutthroat trout
Cutthroat trout
Cutthroat trout

Subtotal (cutthroat)

TOTAL (all species)

314, 700 Ashton
54,000 d ark Fork

368, 700
Mackay

366, 395 Hager man
537,195 Ashton
10,000 Grace

60, 000 Sandpoi nt
978, 590
1,539,619 Mackay
35,000 Ashton
305, 000 Hager man

1, 879, 619

3,226, 909
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| NTRODUCT! ON

The Kootenai Experinental Wiite Sturgeon Aquaculture Facility is |ocated
i n Boundary County, |daho, approxinmately three mles west of Bonners Ferry in
extreme northeast |[|daho. Construction of the facility was conpleted in the
spring of 1991 as a resident fish mitigation nmeasure under the Northwest Power
Planning Council’s Columbia River Basin Fish and Wildlife Program [Section 900
(g) (1) 1987 (H); Action Plan, section 1403 (7.5) ]. Funding for this facility
was provided by Bonneville Power Admi nistration (BPA) under the auspices of the
Nort hwest Power Pl anni ng and Conservation Act (P.L. 96-501, 1980).

Staffing at the facility includes an |daho Departnent of Fish and Gane
facility manager and three permanent Kootenai Tribal personnel. This facility
produces 1- and 2-year-old white sturgeon for |aboratory and field research,
i ncl udi ng experinental releases into the Kootenai R ver. This research facility
was established for experinental rearing of Kootenai R ver white sturgeon as part
of a Bonneville Power Administration (BPA) project evaluating white sturgeon in
the Kootenai River. The facility will release 1- and 2-year-old sturgeon during
the spring to fall period as directed to neet research objectives.
Representative nunmbers of fish >70 cm total length (TL) will be PIT-tagged,
marked with a scute removal pattern, and fitted with radio and sonic transnmitters
to be tracked after release into the river during 1994.

WATER SUPPLY

The facility has two water supply systens, Kootenai R ver water and Bonners
Ferry city water. A new double primary punp systemwas designed for the facility
and installed during the first week of My. The intake system contains two
electric 7.5-horsepower subnersible punps, each in a separate 8-inch dianeter
steel pipe. One punp runs for 24 hours before the system automatically sw tches
to the second punp for 24 hours. A third punp (portable gas 8-horsepower) was
al so purchased for further water reliability in the event that both primry
electrical punps fail at the sane tine, or in case of generator failure during
a power outage. This gas-powered punp can deliver up to 190 gpm dependi hg on
river elevation.

Kootenai R ver water is punped into a head-box at approximately 947 |/nin
and is distributed for egg incubation, juvenile rearing, adult holding, and
recovery of fermale spawners. The gravity-fed city water is first dechlorinated
through two activated charcoal canisters. Then the water goes through a colum
packed with aeration nmedia (shot shell wads) and then into a head-box for
di stribution.

The Kootenai River water tenperature varies by season froma low of 1°C in
the winter and as warm as 20°C in the sumrer. The city water tenperature also
vari es seasonally. Fol l owi ng spawning in 1993, city water tenperatures in the
facility ranged from13°C to 16°C (Appendi x A).

An electric water heater can be used for city and river water in the
winter, increasing the water tenperature to 17°C in three rearing tanks. A water

chiller was installed in June to chill river water. This chiller was used for
i ncubation and early larval rearing. However, this chiller has a linited
capacity: «chilling 3 to 4 gpmor 2 rearing tanks using a recirculation system

KOOTENAI
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FACI LI TY DESI GN

The Kootenai Experinental Facility is a netal pole building, 17.8 m | ong
and 12.5 mwi de, housing rearing ponds, an office, |aboratory space, and a backup
di esel generator. Rearing ponds consist of two rectangular tanks 3.66 min
length by 0.36 m wide by 0.45 m high; one rectangular tank 3.66 min length by
0.56 mwide by 0;30 m high; one rectangular tank 3.09 min length by 0;37 m w de
by 0.47 m high; ten rectangular tanks 1.20 min length by 0;60 mw de by 0.40 m
hi gh; three rectangular tanks 1.20 min length by 0.45 mw de by 0.57 m high
three circular tanks 3.06 min diameter by 1.53 m high; and three circular tanks
1.53 min dianeter by 1.22 m high

PRODUCTI ON

I ncubation and Early Fry Rearing

O June 26 at 1700 hours, 12 hours post-fertilization, random egg sanpl es
were taken fromthe bottom mddle, and top of the MacDonald jars from each water
source. W then recorded nunber of eggs sanpled and their enbryonic stage under
a di ssecting mnicroscope (Appendices B, C, and D)

Water flow was increased 48 hours post-fertilization; to roll the eggs and
reduce fungus infection and clunmping. Wth heated city water tenperatures of
18°C to 19°C, fungus clunping and nost egg nortality had already occurred at this
tinme. Anbient city water tenperature was approximately 15°C, with better
survival to hatch (Appendix E). Hatching began 4.5 to 5 days post-fertilization
on Kootenai River water and heated city water. On city, anbient river, and
chilled river water, hatching began 7 days post-fertilization and lasted up to
3 days.

The late-hatching larvae in all water sources showed a high incidence of
deformty, mainly in the form of crooked backs, which rendered the post yol k sac
fry unable to feed (Siple and Aitken 1991). Total hatching produced 14,217
larvae on anbient city water, heated city water produced 527 larvae, and 1, 264
were produced on Kootenai River water. Chilled river water jars produced 937
| arvae (Appendix F). Larvae were allowed to swim out of the MacDonald jars
directly into energence tanks or rectangul ar rearing tanks.

Larvae hatched in anbient city water were split, weighed, and noved to
respective rectangular rearing tanks. Al larvae hatched in heated and anbi ent
city water were switched to anbient river water on July 21. Feed initiation
began 10 days post-hatch

SURVI VAL

Hat chi ng

As in past years at the facility, a percentage of post yolk-sac |arvae
never did initiate feeding on processed feed. This is represented by nortality
bet ween July and August (Appendix F).
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Hat ching success was substantially higher for eggs collected by hand
stripping (nean 30.4% hatch, range 9.2-40.8% than for eggs collected by cesarian
surgery (mean 7.1% hatch, range 3.9-11.4% (Appendix F). the |low percent hatch
of eggs surgically collected nmay be largely explained by the following two
factors:

1. Blood and white eggs (already dead) were found in the ovarian fluid
at the onset of and throughout the surgical process. No bl ood or
white eggs were seen in ovarian fluid expressed during the earlier
hand stri pping. Blood in the ovarian fluid may have resulted from
the fish’s unusual movement in the stretcher. However in past
years, blood has bee observed in ovarian fluid during surgery wth
fish that were not previously hand stripped, and did not exhibit any
notion in the stretcher.

2. Eggs collected by cesarian surgery were the last Ilots to be
transferred into MacDonald hatching jars. Therefore, egg |oss may
have also been due to anoxia or clunping to a greater extent than
seen with eggs to jars previously.

Fry

The largest nmonthly fry nortality occurred between July and August
(Appendi x F) when |arvae nust begin feeding on processed feed. In addition to
egg nortality before hatching, the onset of feeding constitutes another critical
period for survival.

Fi ngerlings

No major nortality episodes occurred with fish from the brood year 1993.
However, small nunbers of fingerlings routinely died throughout the 1993 rearing
period beginning in early fall. The cause or causes of this chronic nortality
are not understood. No evidence of bacterial gill disease or white sturgeon
irridovirue (WslV) was observed with fish from the 1993 brood year. However,
neasuring condition factors of dead and live fish nmay provide sone insight into
this low level chronic nortality.

BROOD YEAR 1992

In January 1993, approxinmately 1,600 age 1 (1992 brood year) fish were held
in the facility. Due to nultiple, and finally termnal, punp failure at the
facility on February 18, all but 4 of these fish were noved to the Sandpoint
Hatchery. On May 28, 450 of these fish were brought back to the Kootenai
facility (Figure 1). Percent nonthly survival of these fish ranged from 89% to
100%
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FI SH HEALTH

Fish health at Kootenai Hatchery was excellent in 1993. Two m nor
out breaks of bacterial gill disease occurred in the brood year 1992 fish and were
controlled with salt baths at 3% concentration. No visits were nade by Eagle
Fi sh Health Laboratory pathologists in 1993, nor were any sanples sent to the
| ab, but routine contact was maintai ned over the tel ephone.

Recomrendati ons for 1994 i ncl ude:

1. Cooperate with Eagle Fish Health Laboratory and C ear Springs
Laboratory in testing fish for W5l V.

2. Noti fy pathol ogi sts when adult. broodstock are to be captured so that
di sease sanples may be collected fromw | d popul ations.

FI SH TRANSFERS

During the third week of February, all but 4 of the brood year 1992 fish
were noved to the Sandpoint Hatchery following ternminal punp failure on February
18. On May 28, 450 fish fromthe 1992 brood year (21 fish/lb average TL, 6.5
inches) were returned to the Kootenai Experinental Facility follow ng proven
success of the new water intake system On Decenber 13, 40 fish fromthe 1992
brood year and 199 fish from the 1993 brood year were transferred from the
Koot enai Experinmental Wiite Sturgeon Facility to Sandpoi nt Fish Hatchery. On
December 21, 1,204 brood year 1993 fish were transferred to Clear Springs
research labs to investigate the effects of rearing density on the outbreak of
W V.

BROODSTOCK CAPTURE

From April through June of 1993, 61 white sturgeon were captured fromthe
Koot enai River by angling between Rock Creek and Ambush Rock (Appendix Q. O
the 61 fish captured, only 4 (6.6% were fenmales (Appendix G. Captured fish
were placed upside down in a stretcher suspended across the boat gunwal es, with
river water added as needed. Fish were then sexed in the field either by naking
a 1l-cm abdom nal incision and view ng gonadal tissue with a veterinarian otoscope
or by insertinga flexible plastic tube and extracting devel opi ng oocytes (eggs)
by suction. Once the sex and stage of sexual maturation were determ ned, fish
were either brought to the facility by boat or truck or released back into the
river.

O the 61 fish captured, 16 sexually mature fish (4 females and 12 nal es)
were transported to the facility; no nore than 3 fenmales and 6 nales were held
at one tine in the facility during 1993. Al fish captured were checked for the
presence of PIT and Ploy tags. Fish captured without a PIT tag were PIT-tagged
on the right lateral surface below the dorsal fin. During broodstock collection,
fish captured were wei ghed (kg), measured (TL cn), and narked with the renoval
of the second left lateral acute (Appendix Q.
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STAG NG BROCDSTOCK

On June 19, 1993, eggs fromthree fenale white sturgeon held in the
facility were tested for germnal vesicle breakdown (GvBD) with the follow ng
results:

Female (PIT tag #) Control (n=10 eggs) % GVBD (n=10 eggs
3775A flattened GV 100
3552E rounded GV 70
8 rounded
2 flattened
2705A rounded GV 80
10 rounded
0 flattened
M June 25, 1993, spermsanples from5 nale white sturgeon were tested for
notility with the followi ng results:
Mal es Sper m sanpl e vol une ()
PIT # Spermnotility (mn.) 6/24 6/ 25
5360 no spermyvisible - -
5079 >2 mnutes 8 30
5326 >2 mnutes 30 70
7856 no spermyvisible - -
0863 no spermyvisible - -

For a detailed description of male and fenal e broodstock staging criteria and
t echni ques, see Siple (1992).

SPAVWNI NG PROCEDURES

One fermale white sturgeon (PIT tag 13775A) was spawned with 2 males (PIT
tag 15079, 15326) in the Kootenai Experimental Facility in 1993. The fenal e was
captured on May 17 and transported to the facility where she was staged with an
egg diameter of 3.2 to 3.3 mmand a GV position of stage 4. A progesterone assay
was performed on the eggs on June 3, with only 60% exhibiting G/BD. On June 19,
the female was staged again with nore favorable results. The eggs had a dianeter
of 3.5 mmand the GV position was stage 5 with 100% of 10 eggs exhi biting GVBD
it appeared that this fish could be induced to ovul ate.

Hormone injections to induce spawni ng began on June 23. The fenale was
injected with a primary dose of 10% of a 0.1 ng/kg body weight dose of
| ut ei ni zi ng hornmone rel easi ng hornone anal ogue (LHRHa) at 2000 hours. Twel ve
hours later, she was given a resolving dose of 908 of the 0.1 ng/kg body wei ght
LHRHa. Prior to the induction injections, she was placed by stretcher into a 1.0
mx .67 mx 3.0 mcovered fiberglass spawni ng tank. This spawni ng tank all owed
the fish to be injected under water, which reduces stress and handling. This
al so makes for easier observation while waiting for ovul ation.

Sperm fromtw males (PIT tags 15079, 15326) was checked for nmotility at
0030 hours on June 25. Thirty-eight nm of spermwas collected fromnale 15079
and 100 m were collected from male 05326. A sperm sanple from each mal e was
checked by m croscope for nmotility and time of death. Remaining spermwas pl aced
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in ziplock plastic bags with pure oxygen and stored in a refrigerator. Care was
taken to keep the tubing, syringe, and surface area of the fish dry when
col l ecting sperm

Ovul ati on was expected between 24 to 48 hours post-resolving injection on
June 24. Twenty to 30 dark eggs were observed approxinmately 37 hours post-
resolving dose injection near the bottom of the spawning tank. This was a good
sign, as viable eggs stick to the bottom of the tank. W continued to observe
her until 0200 hours on June 26. At this tinme, several hundred eggs were
observed clunped and stuck to the bottom of the spawni ng tank.

EGG REMOVAL TECHNI QUES

Hand Stri ppi ng

On June 26 at approxinately 0310 hours, egg renoval began by hand
stripping. The hand stripping technique involves massaging the ventral side of
the fish while held ventral side up Iin a stretcher. Massaging the eggs out of
the body cavity was done by applying pressure with the ball of the hand on the
ventral mdline of the fish and gently noving the hand posteriorly on the mdline
from approximately one foot anterior of the oviduct to the oviduct. During the
first 40 mnutes of hand stripping, 51,690 eggs were collected (Appendix E)
However, the one fenale that was spawned this year had deforned ovaries, which
may have contributed to the success of hand stripping. Rather than the ovaries
being parallel to the, fishh a mdline, the ovaries resenbled a letter X, crossing
the mdline. Regardless of this abnormality, the success of hand stripping
indiﬁat?s that cesarian surgery nay becone an abandoned practice at thefacility
in the future.

Cesari an Surgery

On June 26 at 0334 hours, cesarian surgery began. In 1993, 34,620 eggs
were renoved by cesarian surgery (Appendix E). The ventral side was disinfected
with 4% nitrofurazone. A 10-cmincision was nade along the mdline to expose the
egg nass, then the eggs were gently renoved with a disinfected plastic spoon from
the body cavity. The eggs were placed into nine stainless steel bows to await
fertilization. This process took approximately 60 mnutes. Three 10-g egg
sanples were collected and counted later to facilitate determning fecundity.
The female was thoroughly disinfected with 4% nitrofurazone and the incision was
closed with Ethicon's PDSII violet nonofilanent (polydi oxanone) suture swedged
to a reverse cutting CP-1 curved, surgical needle. A continuous suture of both
the inside and outside body cavity wall was used. She was placed back into the
hol ding tank at 0500 hours. After 24 hours she was checked and then transferred
to the recovery tank.

Egg fertilization and processing began at 0500 hours. The coelomc fluid
was renoved fromthe eggs. A 10-ml sperm sanple was poured into a bow of 2,000
m of water. This mxture was then stirred and added to the eggs and gently
stirred with feathers wuntil the eggs began to stick to the feathers
approximately 2 mnutes later. This process was performed with sperm from each
mal e and for each of the three water experinments, for a total of nine sanples
whi ch were kept separate. The bow s were drained off and a de-adhesive solution
of Fullers Earth (diatomaceous earth) nmxed with water, and set in flow ng water
for tenpering, was then added to the eggs. Again eggs were gently stirred unti
they were no |onger adhesive. Constant nonitoring of the egg tenperature was
done so when the egg mixture increased nore than 5°C, it was poured off and new
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tempered m x was added. This process l|lasted 75 m nutes. The eggs were
t horoughly rinsed to remove excess material and placed into 24 MacDonald jars;
18 on anbient city water, 2 on heated city water, 2 on anbient river water, and
2 on chilled river water.

Egg densities per MacDonald jar were established as foll ows:

Jar nunber Nunber of eggs per jar Total nunber of eggs
1-12 2, 865 34, 380
13- 16 2,925 11,716
17-22 5,730 34, 380
23,24 2,925 5, 850
Total egg take 86, 326

The flow was set at 3.79 1/mn/jar. This flow rate kept the eggs suspended but
not rolling. The difference between the initial and subsequent egg take
estimates (0.06%) was caused by error inherent to extrapolating egg nunbers from
vol unetric measurements

NEW CONSTRUCTI ON

During fiscal year 1993, the follow ng inprovenents were nmade at the
Kootenai Facility:

1) The entire fish rearing area was insul at ed.

2) Whod heat was installed in the fish rearing area.

3) Water heater/chiller unit was purchased and install ed.

4) Self contained on-site living facility (29-ft travel trailer).

5) Smal | portable transport/hol ding tank was purchased.

6) A heatr and insulation was installed in the water intake punp house.

PUBLI C RELATI ONS

More than 500 people visited the Kootenai Experinental Facility during
1993. Approximately 90 groups of people toured the facility during 1993. These
groups, wusually nunbering 1 to 5 people, visited the facility from Idaho,
Mont ana, Washi ngt on, O egon, Al aska, South Dakot a, | owna, Pennsyl vani a,
Massachusetts, Fl ori da, and British Col unbia, Canada. Approximately 10
additional groups visited the facility from schools in Idaho and Montana
conmuni ti es.

RECOMVENDATI ONS

Resear ch
1. I ncrease capacity to control water tenperatures in the facility to
i mprove survival at critical life stages.

KOOTENAI
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2. I ncubate, hatch, and rear eggs, |arvae, and fingerlings on ambient
river water to assess potential survival of naturally-produced early
life stages of white sturgeon in the river. Additional eggs, |arvae

and juveniles will be reared in thermally altered river water.

3. Further refine hand stripping techniques using females with normally
devel oped ovari es.

4. Investigate the feasibility of discontinuing cesarian surgery for
egg collection in favor of hand stripping.

5. Except for during nmajor fish |ose episodes, document the condition
factors of live and dead fish in the facility to better understand

the chronic low nortality seen at the facility.

Pr oducti on

Br oodst ock

1. Broodstock collected should be transported to the facility as soon as
possi bl e to reduce stress.
Fi sh should be checked regularly to determ ne degree of maturation
At least three females should be at the facility one nonth prior to
spawni ng.

4. One spawning fermale should be old enough to have spawned naturally at
| east once.

Spawni ng:

1. Have a male to female ratio of 3:1.

2. Keep fish sorted by the male’s number from incubation through stocking or
until overcrowdi ng becones a problem

3. Transfer a portion of Jlarvae and fingerlings to Sandpoint Fish
Hatchery to hatch and rear on heated spring water not to exceed 10°C.

4. Attenpt to spawn a fermale 142-172 cm TL and one >213 cm TL to conpare
contai nnent levels in eggs fromeach fish.

I ncubat i on:

1. Do not use water warner than 16°C for incubation for best survival.

2. Continue to incubate on anbient tenperature Kootenai River water,
replicate the natural environnent tenperature

KOOTENAI
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Facility Design

Due to the followi ng punp and power failures at the Facility during 1993,
a facility site with thermally correct reliable gravity flow water source would
be beneficial.

Dat e Power failure Punp failure

1/ 4 X

2/ 11 X

2/ 12 X

2/ 17 X (termnal failure)
2/ 18
8/1
8/ 12
8/ 29
10/ 20
12/ 16
12/ 17
12/ 29

XX XX X X X

~
IS

Tot a
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NUMBERS OF 1992 FISH HELD IN KOOTENAIFACILITY IN 1993
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Appendi x A. Daily water tenperatures of all water

Experi nment al

sources in the Kootena
Facility for the 1993 brood year fish.

Two

tenmperature values for each date represent tenperature at
tenmperatures are degrees Cel cius.

8 AMand 4 PM A

DATE

06- 26- 93*
06-27-93
06- 28- 93
06- 29- 93
06- 30- 93

*spawned fish

DATE

07-01-93
07-02-93
07-03-93
07-04-93
07-05-93
07-06- 93
07-07-93
07-08-93
07-09-93
07-10-93
07-11-93
07-12-93
07-13-93
07-14-93
07-15-93
07-16-93
07-17-93
07-18-93
07-19-93
07-20-93
07-21-93
07-22-93
07-23-93
07-24-93
07-25-93
07-26-93
07-27-93
07-28-93
07-29-93
07-30-93
07-31-93

a=All tanks using ambient city water were switched over to river water

71 21.

KOOTABS

HEATED
Ty

18
18
18.5
19
18/ 18

HEATED
arTy

18

19/ 19
18/ 18
18/ 19
18/ 20
18/ 19
19/ 19
19/ 19
19/ 19
19/ 19
18/ 19
18/ 19
17/ 18
18/ 19
18/ 19
18/ 19
18/ 18
18/ 19
18/ 18
18/ 19
18/ 19
19/ 19
19/ 19
19/ 19
19/ 19
20/ 20
19

19/ 20
19/ 20
19/ 20
19/ 20

AMBI ENT
Ty

15
15
15
14
14/ 14

AMBI ENT
Ty

14

13/ 13
14/ 14
14/ 14
13/ 14
14/ 15
14/ 15
14/ 15
14/ 15
14/ 15
14/ 15
14/ 14
14/ 15
14/ 15
14/ 15
14/ 15
14/ 14
14/ 15
14/ 15
14/ 16

132

Rl VER

15
14
14
15
14/ 13

Rl VER

14

15/ 14
14/ 15
15/ 16
15/ 16
15/ 16
15/ 16
14/ 16
14/ 16
14/ 16
16/ 17
15/ 15
14/ 16
14/ 16
14/ 16
14/ 16
15/ 15
14/ 16
14/ 15
15/ 15
15/ 15
16/ 15
16/ 15
16/ 15
16/ 16
16/ 16
16

16/ 17
17/ 17
17/ 17
17/ 17

CHI LLED
Rl VER

15
15
15
14
14/ 14

CHI LLED
Rl VER

13/ 13
14/ 14
14/ 14
14/ 15
14/ 15
14/ 14
14/ 14
14/ 14
14/ 14
14/ 14
14/ 15
14/ 14
14/ 14
14/ 15
14/ 15
14/ 15
14/ 14
14/ 14
14/ 14
14/ 15
14/ 15
14/ 15
14/ 15
14/ 15
14/ 14
14/ 15

14

15/ 16
15/ 16
15/ 16
15/ 16

on



Appendi x A. Conti nued.

DATE

08-01-93
08-02-93
08-03-93
08- 04-93
08- 05-93
08- 06-93
08-07-93
08-08-93
08-09-93
08-10-93
08-11-93
08-12-93
08-13-93
08-14-93
08-15-93
08-16-93
08-17-93
08-18-93
08-19-93
08-20-93
08-21-93
08-22-93
08-23-93
08-24-93
08-25-93
08-26-93
08-27-93
08-28-93
08-29-93
08- 30-93
08-31-93

DATE

09-01-93
09- 02- 93
09- 03- 93
09- 04-93
09- 05-93
09- 06- 93
09-07-93
09- 08-93
09- 09-93
09-10-93
09-11-93
09-12-93
09-13-93
09- 14-93
09-15-93
09-16-93
09-17-93

KOOTABS

HEATED
Ty

19/ 20
19/ 20
19/ 20
19/ 20
19/ 20
19/ 20
19/ 20
19/ 20
19/ 20
19/ 19
19

19/ 21
18/ 18
16/ 18

17/ 18
20/ 19

20/ 21
21

19/ 18
17/ 18
18/ 18
17/ 18

18/ 19
18/ 18

18

20/ 19
18/ 18
18/ 19
19/ 19

HEATED
Ty

18/ 19
18/ 19
19/ 19
18/ 19
18/ 19
18/ 20
19/ 18
18/ 19
18/ 19
18/ 19
18/ 19
19/ 19
18/ 19

AMBI ENT
Ty

AMBI ENT

Ty

133

Rl VER
17/ 17

17

16/ 17
16/ 17
17/ 18
17/ 18
17/ 18
17/ 18
18/ 18
17/ 18
17/ 18
17/ 18
17/ 19
17/ 19

17/ 19
17/ 17

16/ 16
15

16/ 17
18/ 18
17/ 17
16/ 16

14/ 14
13/ 14

15

13/ 14
13/ 14
13/ 14
13/ 14

Rl VER

15/ 16
15/ 16
15/ 16
15/ 16
14/ 16
14/ 15
14/ 14
13/ 13
13/ 14
13/ 17
13/ 13
12/ 13
13/ 14

CHI LLED
Rl VER

15/ 16
15/ 16
15/ 16
15/ 16
15/ 16
16/ 16
16/ 16
17/ 16
14/ 17
14/ 17
14

14/ 16.5
15/ 16
14/ 16

15/ 16
15/ 15

14/ 14
14

14/ 16
14/ 16
14/ 15
14/ 15

14/ 14
13/ 14

14/ 14
19/ 15
14/ 14
13/ 14
13/ 14

CHI LLED
Rl VER

15/ 15
14/ 14
15/ 14
14/ 14
14/ 14
13/ 14
14/ 14
14/ 14
14/ 14
14/ 15
14/ 15
14/ 15
14/ 15



Appendi x A.  Conti nued.

HEATED ANVBI| ENT CH LLED
DATE CTY CITY Rl VER Rl VER

09- 18- 93 18/ 19 13/ 14 14/ 15
09-19-93 19/ 19 13/ 13 14/ 14
09- 20- 93 19/ 19 13/ 13 14/ 14
09-21-93 19 13 14
09-22-93
09-23-93 20/ 20 12/ 13 14/ 14
09- 24- 93 20/ 20 13/ 13 14/ 14
09- 25-93 14/ 21 12/ 13 13/ 14
09- 26- 93 21/ 21 12/ 13 13/ 14
09-27-93 20/ 21 13/ 13 14/ 14
09- 28-93 21/ 21 13/ 13 14/ 14
09- 29- 93 20/ 21 13/ 14 14/ 14
09- 30- 93 21/ 21 13/ 14 14/ 14

HEATED ANVBI| ENT CH LLED

DATE CTY CTY Rl VER Rl VER

10-01- 93 19 13 14
10- 02-93 18 14
10- 03-93 18/ 19 13/ 13 14/ 14
10- 04- 93 19 13 14/ 14
10- 05-93 18/ 19 13/ 14 14/ 14
10- 06- 93 18/ 19 13/ 13 14/ 14
10-07-93 18/ 18 13 13
10- 08-93
10- 09- 93 17/ 18 11/13 11/ 14
10-10-93 18/ 19 12/ 12 12/ 14
10-11-93 17/ 18 11/12 12/ 13
10-12-93 18/ 18 12/ 12 13/ 14
10-13-93 17/ 18 12/ 12 14/ 14
10- 14-93 17/ 18 12/ 12 14/ 14
10-15-93 17/ 18 12/ 12 14/ 14
10-16-93 17/ 17 12/ 12 12/ 13
10-17-93 17/ 17 12/ 12 12/ 14
10-18-93 17/ 17 12/ 12 13/ 13
10-19-93 17/ 13 11/12 12/ 13
10- 20-93 14 12/ 11 12/ 12
10-21-93 15/ 16 11/12 11/12
10-22-93 15/ 16 11/11 12/ 13
10-23-93 17/ 17 11/12 12/ 13
10- 24-93 16/ 16 11/12 11/ 13
10- 25-93 16/ 16 11/12 11/12
10- 26- 93 14/ 13 12/ 12 12/ 13
10-27-93 13/ 13 11/12 12/ 13
10- 28-93 12/ 12 12/ 12 12/ 13
10-29-93 11/11 12/ 12 12/ 13
10- 30-93 heat ed 12/ 12 11/ 11
10- 31-93 wat er 11/11 12/ 12

t ur ned

of f
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Appendi x A. Conti nued.

CHI LLED

DATE Rl VER Rl VER
11-1 11 12
11-2 11 12
11-3 11 12
11-4 10 11
11-5 10 11
11-6 10 11
11-7 10 11
11-8 9 10
11-9 9 10
11-10 9 10
11-11
11-12 9 10
11-13
11-14
11-15 10 10
11-16 10 10
11-17 10 10
11-18 10 10
11-19 9 9
11-20 9 9
11-21 9 9
11-22 9 9
11-23 9 9
11-24 9 8
11-25 8 8
11- 26 8 8
11- 27 8 8
11-28 8 8
11-29 9 9
11-30

CHI LLED

DATE Rl VER Rl VER
12-1
12-2
12-3
12-4
12-5
12-6
12-7
12-8 8 9
12-9 9 9
12-10 9 9
12-11 7 7
12-12 9 9
12-13 8 8
12-14 8 8
12-15 8 8
12-16 8 8
12-17 8 8
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Appendi x A. Conti nued.

CHI LLED
DATE Rl VER Rl VER
12-18 8 8
12-19 8 8
12-20 8 8
12-21 8 8
12-22 8 8
12-23 8 8
12-24 7 8
12-25 7 7
12- 26 7 7
12-27 7 7
12-28 7 7
12-29 7 7
12-30 7 8
12-31 8 8
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Appendix B. Embryonic development of white sturgeon eggs hatched on heated city water at the Kootenai Experimental
Facility, 12-120 hours post-fertilization.

WHITE STURGEON EMBRYONIC STAGES (heated city water)

EARLY ADVANCED LATE EARLY YOLK EARLY NEURAL LATE

HOURS JAR # EGGS CLEAVAGE  CLEAVAGE CLEAVAGE GASTRULATION GASTRULATION PLUG NEURALATION TUBE NEURALATION # DEAD
12 13 33 3 1 16 13
25 14 37 21 15 1
50 13 68 4 54 10
74 14 41 28 13
98 13 73 50 23
120 NO COUNT: STARTED HATCHING BETWEEN 1700 HOURS AND 2000 HOURS
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Appendix C. Embryonic development of white sturgeon eggs hatched on city water at the Kootenai Experimental Facility, 12-120 hour post-fertiilization.

WHITE STURGEON EMBRYONIC STAGES (city water)

EARLY ADVANCED LATE EARLY YOLK EARLY NEURAL LATE

HOURS JAR # # EGGS CLEAVAGE CLEAVAGE CLEAVAGE GASTRULATION GASTRULATION PLUG NEURALATION TUBE NEURALATION # DEAD
12 1 41 17 18 6
12 7 31 29 1 1
25 18 42 25 17 0
25 21 33 18 15

50 2 47 early 25 22
50 6 49 Early 2 47
74 19 34 28 6
74 22 52 5 47
74 3 30 13 17
74 9 105 7 98
98 4 33 17 16
98 10 66 6 60
98 17 42 18 24
98 20 34 5 29
120 2 71 45 26
120 11 31 1 30
120 18 50 25 25
120 21 43 3 40
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Appendix D. Embryonic development of white sturgeon eggs hatched on river and chilled river water at the Kootenai Experimental Facility, 12-120 hours
post-fertilization
WHITE STURGEON EMBRYONIC STAGES (city water)
EARLY ADVANCED LATE EARLY YOLK EARLY NEURAL LATE
HOURS JAR # # EGGS CLEAVAGE CLEAVAGE CLEAVAGE GASTRULATION GASTRULATION PLUG NEURALATION TUBE NEURALATION # DEAD
River water
12 15 40 10 6 17 7
25 16 31 25 6 0
50 15 52 17 6 25 21
74 16 33 15 23 10
98 15 44 20 24
122 16 62 early 2 31 31
chilled river water

12 23 35 15 15 5
25 24 43 18 15 10
50 23 83 (early) 33 50
74 24 42 11 31
98 23 76 36 40
122 44 17 27
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Appendi x E. Hat chi ng success of hand stripped and surgically renoved
whi t e sturgeon eggs at the Kootenai Hatchery, 1993.

No. of eggs Nunber Per cent
Tank No. bef ore hatch hat ched hat ched

Hand stri pped eggs

1 5,730 2,154 38.6
2 5,730 1,778 31.0
3 5,730 2,166 37.8
7 5,730 1, 264 .22.1
8 5,730 527 9.2
9 5,730 2,336 40. 8
10 5,730 2,224 38.8
11 5,730 2,339 40. 8
15 5, 850 937 16.0
Tot al 51, 690 15, 725 30. 4%

Surgically renmoved eggs

4 5. 730 214 7.5
5 5, 730 326 11.4
6 5, 730 219 7.7
12 5, 730 179 6.3
13 5, 850 167 5.7
14 5, 850 115 3.9
Tot al 34, 620 1,220 7.1

* See text for explanation of |ow percent hatch.
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Appendix F. Hatch and survival data for 1993 broodyear in the Kootenai Experimental Facility. Tank numbers
15-18 did not receive fish until August or September.

water Tank Number Number of fish surviving*
source number hatched JuTy Aug Sert oct Nov Dec
1 city 1H 2,154 1,635 136 43 38 200 187
2 " 2 H 1,778 1,267 283 85 80 59 56
3 " 3N 2,166 1,697 821 713 708 693 688
4 " 4 C 214 120 75 24 23 441 419
5 " 5¢C 326 127 88 21 14 418 415
6 " 6 C 219 189 111 83 78 59 42
7 " 9N 2,336 1,886 1,072 941 207 37 36
" 10 H 2,224 1,916 1,186 1,072 475 22 20
8 " 11 H 2,339 1,928 1,219 1,145 436 13 4
9 " 12 C 179 146 100 93 90 87 82
10 " 13 ¢C 167 151 78 42 37 31 27
11 14 C 115 108 59 41 37 32 27
. 12 chilled 15 N 937 767 665 301 266 211 198

;E 13 river
heated 8 H 527 502 431 177 30 17 8
city

14 river 7 N 1,264 487 230 78 38 36 35
15 " 16 H 301 293 245 230
16 " 17 N 1,061 923 917 907 905
17 " 18 N 97 75 68 67 66
18 " 19 N 375 374 372 372

*=Increases and Targe decreases in number of fish surviving in a given tank is due to fish transfers among tanks to
maintain optimum rearing densities.

N=eggs collected by hand stripping
C=eggs collected by cesarian surgery
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Appendi x G Catch data for adult white sturgeon captured in the Kootenai River during 1993.

1993 BROODSTOCK
KOOTENAI TRIBAL EXPERIMENTAL HATCHERY

DATE SEX LOCATION TIME WEIGHT LENGTH DEPTH PIT TAG # FLOY TAG #
05-10-93 UN  ROCK CREEK 1245 142 CM 32 FEET 7F7F43572C

05-10-93 UN  ROCK CREEK 1450 229 CM 32 FEET 7F7F44524b

05-11-93 M ROCK CREEK 1250 14.0 KG 136 CM 35 FEET 7F7F427F2a

05-11-93 M SHORTY'SISLAND 1640 17.0-24KG 145 CM 35 FEET 7F7F426A34

05-13-93 M SHORTY'SISLAND 1140 53.0 KG 183CM - 7F7F443223

05-13-93 M - e 19.0 KG 155 CM B EE e 00737
05-13-93 FE  SHORTY'SISLAND 1900 51.0KG 220 CM 36 FEET 7F7F43552E -
05-13-93 M SHORTY'SISLAND 1400 136 CM 36 FEET 7F7F427A4D -
05-14-93 M SHORTY'SISLAND 1221 — 36 FEET UNREADABLE 555 (SONIC)
05-15-93 M SHORTY'SISLAND 1456  15.0 KG 146 CM 36 FEET 7F7F117F46 01554
05-15-93 M SHORTY'SISLAND 1545 28.0 KG 167 CM 35 FEET 7F7F457949

05-15-93 M SHORTY'SISLAND 1737 15.0KG 140 CM 35 FEET 7F7F426B49

05-16-93 UN  SHORTY'SISLAND 1719  11.4KG 126 CM 31 FEET 7F7F427123 e
05-16-93 UN  SHORTY'SISLAND  1735. 11.0KG 132 CM 31 FEET 7F7F444420 01053
05-16-93 M e 17.0 KG 149 CM 7F7F12181F -
05-16-93 M SHORTY'SISLAND 1751 21.0KG 157 CM 31 FEET 7F7F644338 -
05-17-93 M SHORTY'SISLAND 1000 21.0 KG 159 CM 33 FEET 7F7F12113P 01596
05-17-93 M CAUGHT ON 5-15-93 1424 — 7F7F117F46
05-17-93 5] VE— 1119 — —
05-17-93 M SHORTY'SISLAND 1600 18.0 KG 155 CM 31 FEET 7F7F426012

05-17-93 FE  SHORTY'SISLAND 1700 70.0 KG 214 CM 31 FEET 7FTF43775A -
05-17-93 UN  SHORTY'SISLAND 1500 36.0 KG 192 CM 31 FEET 7F7F426826

05-16-93 M CAUGHT ON 5-15-93 15.0 KG 146 CM 7F7F117F46 01554
05-13-93 M SHORTY'SISLAND 1004 45.0 KG 191 Cm 7F7E365326

05-13-93 M SHORTY'SISLAND 1740 33.5KG 172CM - 7F7F441E79

05-16-93 UN  SHORTY'SISLAND 1010 -9 KG 130CM - 7F7F402F5B

05-16-93 M SHORTY SISLAND 1130 53.0KG 210 CM 36 FEET 7F7F425F1F

05-18-93 FE  SHORTY'SISLAND 1210 53.0KG 199 CM 31 FEET 7F7F427916 RELEASED 5-28-93
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DATE

05-22-93
05-22-93
05-23-93
05-23-93
05-23-93
05-23-93
05-23-93
06-04-93
06-04-93
06-07-93
06-11-93
06-11-93
06-14-93
06-14-93
06-14-93
06-14-93
06-14-93
06-14-93
06-14-93
06-15-93
06-15-93
06-15-93
06-15-93
06-15-93
06-15-93
06-15-93
06-15-93
06-15-93

Appendi x G Conti nued.

SEX LOCATION

N
m

Cc
Z

=TI LCLELELL

P

UPPER SHORTY'S
SHORTY SISLAND

SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
AMBUSH ROCK

AMBUSH ROCK

AMBUSH ROCK

SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SPORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND

TIME

1149
1123

1025
0957
1630
1700
1645
1120
1250
1430
1500
1409
1150
1231
1300
1430
1600
1618
1631
0957
1050
1100
1215
1220
1310
1505
1510
1605

WEIGHT LENGTH

DEPTH

PIT TAG #

40 FEET 7TF7FA2705A
40 FEET (F7TE357439
31 FEET /F7F430B08
31 FEET 7F7FA277DE
31 FEET (F7F44104D
31 FEET 7TFTFA36A3E
- 7F7F431D70

- 7FTFA43F16
----- 7F7F007039
7F7FA37ES6

31 FEET 7F7TFOE5942
31 FEET 7F7FA435360
31 FEET 7F7F43723D
31 FEET (F7F443E36
31 FEET TFTFA36A22
31 FEET 7TF7FA27559
- 7FTFA4057F

31 FEET (F7TE357439
31 FEET /F7F3D5079
31 FEET (F7F444F54
31 FEET (F7F3D5124
31 FEET (F7F441E5E
31 FEET 7F7F12170E
31 FEET 7F7FA3786F
31 FEET (F7F443E1A
31 FEET 7F7F435103
31 FEET 7F7E12052A
31 FEET 7F7F435631

FLOY TAG #

01589
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Appendi x G. Conti nued.

DATE

05-13-93
05-13-93
05-13-93
06-11-93
06-11-93

SEX

=L

LOCATION

SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND
SHORTY'SISLAND

TIME WEIGHT

1004
1740
1140
1206
1206

45.0KG
33.5KG
19.0 KG
22.0 KG

LENGTH

191 CM
172 CM
155 CM
160 CM
159 CM

31 FEET
31 FEET

PIT TAG #

TF7E365326
TFTF441E79
TF7FA440863
TF7FA36A54

FLOY TAG #
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I NTRODUCT! ON

The Mackay Hatchery is a specialty fish production station, |ocated
approximately 12 nmiles north of the town of Mackay in Custer County, |daho. The
hat chery produces sal nonids of various species and strains, from 1l to 16 inches
in length, for statewi de distribution. Funding for operational costs is obtained
under contract from Wall op-Breaux funds.

FI SH PRODUCTI ON

Production for 1993 was 3,966,453 fish weighing 140,323 pounds (Appendi x
A). The fornula used for conputing net production pounds is as foll ows:

Pounds on Hand 12/31/93
- Pounds on Hand 1/1/93
+Pounds St ocked Qut

-Pounds Transferred in

=Net Poundage Produced

A total of 8,687,846 inches of fish were stocked out of the hatchery. In
other words, if all of the fish stocked out of the Mackay Hatchery in 1993 were
laid end to end, they would stretch for over 137 niles. Cost of fish produced
averaged $1.879 per pound, $0.0521 per fish, and $.0238 per inch (Appendix B).
As the report period for the Annual Report does not coincide with the fiscal
year, costs are conputed by the follow ng formul a:

FY93 Budget Total + FY94 Budget Tot al
2

Budget totals include personnel and operating costs, but not capital outlay.

Included in the year's production were 13 lots, conprised of 6 species and
8 different strains, as follows:

Rai nbow t r out
Arles (M) (3 year classes)
M. Shasta (Ca)
Cutthroat trout
West sl ope (2 year cl asses)
Henrys Lake
Brown trout
Saratoga (W) (2 year classes)
Rai nbow x Cutthroat trout hybrids
Early kokanee sal non (2 year classes)
Grayling

HATCHERY | MPROVEMENTS

An 8-inch valve was installed in 1992 on the cleaning drain for the large
raceways to keep water out of the cleaning ditch at all tinmes except while
actually cleaning raceways. During 1993, that valve was buried to protect it
fromfreezing. A new settling pond was dug on the State farmground to settle
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raceway cleaning waste. As the spring water collection area is beginning to clog
and flood, the construction crew disturbed the area with a backhoe to clean the
collection area. A new collector pipe was drilled and installed to keep the
water noving. A new donestic water punp and pressure tank was installed for the
buil dings on the hatchery. A fin-clipping table was built for fish marking
operations. Stands were built to hold the new belt feeders. Sun screens were
built for calming wilder strains of fish in the large raceways. Nursery troughs
were patched in the hatchery building. A new conputer was purchased to allow the
hatchery to use the payroll entry system Al um numframed, perforated-plate fish
screens for the large raceways were built. Vinyl siding was installed on
resi dence 01. The exterior of residence #2 was washed, scraped, prinmed, painted,
and trinmed by the hatchery crew. The interior was repainted, and new carpet and
[inoleum was installed. A new wood stove was installed in residence #2. The
400-gallon fish hauling tank was updated with nore efficient oxygen stones and
warning system The walls of the large raceway were patched as part of the
overal | mai ntenance program

FUTURE NEEDS

A retaining wall, or clay bed, will need to be installed between the spring
and residence #1. That residence is below the level of the spring and is in
constant danger of flooding. The spring cobble area will need further cleaning
with a backhoe. The furnace and wood stove in residence #3 are near the end of
their useful life. The siding on residence 03 is now 36 years old. It is
cracking and warping, and needs to be replaced. Additional fry feeders,
repl acenent incubators, and nursery troughs are needed for the hatchery
bui I ding. The roof on the shop peels up continually. The netal sheeting, and

t he underlying pl ywood, needs to be replaced.

FI SH HEALTH

Mackay Hatchery was visited by Eagle Fish Health Laboratory pathol ogists
on 4 occasions. Goups of fish examned included the rainbow x cutthroat trout
hybrids, the brown trout, and boththe Henrys Lake and westslope cutthroat trout
(Appendix C). The only pathogen detected, at ELISA |low |levels, was Renibacterium
sal moni narum (RS) in the brown trout. The fish were snmall and had been fed
shortly before sanpling. Therefore, it is possible that these sanples were
contam nated by fecal material, which can cause false-positive ELISA results.
No clinical signs of disease were evident.

Mackay and Anerican Falls hatcheries are the only tw facilities in the
| daho Departnent of Fish and Game (IDFG system with Class A "Quarantine"
classification. This can be attributed to the facility design, the clean water
sources, and to the professionalism of the hatchery personnel. The benefits of
Class A status to the Departnment include nore leeway for statew de
redi stribution, better survival of fish after stocking, and |less contribution to
the transmission of pathogens /diseases to wild or native fish popul ations.
Mai nt enance of this status is highly desirable for Mackay Hatchery. Therefore,
nore caution should be taken in inporting eggs from di sease-contani nated sources.
of specific concern are the Deadwood early-spawni ng kokanee, which are known to
carry RS, and the cutthroat trout from Henrys Lake, which are also known to carry
RS. The programs at Mackay should be re-evaluated in this light, and changes
made where only disease-free fish are hatched and reared at this facility. Birds
are not a significant depredation problem |like they are at other hatcheries, but
the potential for disease transfer is still quite real because of the proximty
of a private hatchery.
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Recomrendati ons for 1994:

1. Re-eval uate the kokanee and Henrys Lake cutthroat programs and
consider rearing these fish at another station. Look for disease-
free eggs to maintain Mackay's production.

2. Conpare costs and effectiveness of bird screens constructed at Nanpa
and Hagerman hatcheries, then choose a design for Mackay. Begin
construction if deenmed necessary.

FI SH STOCKED

Fingerling of various species and strains were stocked in 5 of the 7
regi ons of I|daho (Appendix A).

Cat chabl e rainbow trout (8+ inches) were stocked in Regions 6 and 7.
Si xt een thousand adi pose-clipped rai nbow catchables, ranging from 14 to 16 inches
in length, were stocked in Ririe Reservoir. This was an experinmental program
designed to determine if return-to-the-creel and hol dover would increase from
previous years when 70,000, 8+ inch fish were stocked from another hatchery.
fCreﬁ checks indicated nearly all rainbow trout caught were the |arger WMackay
i sh.

EGGS SHI PPED

Early kokanee, received as green eggs from the Deadwood Reservoir trap,
performed much better in 1993 than they did in 1992. Eye-up exceeded 90% which
resulted in a surplus of eggs. Therefore, 250,000 eyed kokanee eggs were shi pped
to the cabinet Gorge Hatchery. Hagerman Hatchery received 150,000 eyed rai nbow
x cutthroat hybrid eggs.

FI SH SPAVNI NG

The run of Cctober kokanee in Paulina Lake, Oregon was nuch later than
normal, and nunbers were down significantly frompast years. As a result, no
eggs were received fromthat source this year.

FI SH FEED

Fish feed totaling 112,131 pounds was used during the year at a cost of
$36, 709. 42. Feed conversion averaged 1.02 pounds of feed per pound of fish
produced. Feed cost per pound of fish produced was $0.3338. Feed cost per inch
pl ant ed was $0. 0042

Bi odiet, Biodry 1000, Biodry Trout, Rangen Soft-noist diet, and Nelson's

Sterling Silver Cup Trout and Salnon diets were used, depending on the different
nutritional needs of the different strains reared.
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PUBLI C RELATI ONS

Approxi mately 800 people toured the hatchery during the year. Due to the
renmote location and unfavorable climate of the hatchery, few people actually seek
it out. Mst are hunters and fishernen who happen here incidental to other
activities.

Hatchery tours were given to 2 school groups, and a fish identification
class was given to a Mackay H gh School class. The hatchery crew and the | ocal
Conservation officers participate in ldaho's "Adopt-A-H ghway " litter control
program Six mles of H ghway 93 along Muckay Reservoir are cleaned twice

yearly.

FI SH FI N CONDI Tl ON

Usi ng the "Ashton Method" for neasuring fin condition of catchable rainbow,
rai nbow x cutthroat hybrids, and Henrys Lake cutthroat, neasurenments were taken
several tinmes during the planting season. Fins measured 68% to 73% of wild fish
fine for Arles rainbow catchables; 848 of wild fish fins for hybrids; and 74% of
wild fish fine for Henrys Lake cutthroat.

FI SH MARKI NG

Cat chabl e rai nbow stocked in Ririe Reservoir were adipose fin-clipped to
test the relative contribution of l|arge catchables to that of snaller catchables
stocked in previous years.

Early kokanee stocked in Payette Lake were adi pose fin-clipped.

The 10% (100,000) of the Henrys Lake cutthroat stocked in Henrys Lake,
normal Iy adi pose fin-clipped, were not marked this year due to difficulties
encountered in finding a clipping crew

PERSONNEL

During 1993, a nunber of personnel changes occurred at the Mackay Hatchery.
Doug Engenmann accepted a lateral transfer to the Pahsineroi Hatchery as Fish
Hat chery Superintendent |. Robert Hoover was pronmoted to Fish Hatchery
Superintendent | at Mackay. Kent Bourbon accepted a lateral transfer to Mackay
as Fish Culturist, but soon resigned to accept a position in Woning. Ml Hughes
was pronoted to Fish Culturist at the Mackay Hatchery and will report to work in
early 1994. Linda WIllians resigned as Bio-Aida and was replaced by Terry
Warner. Chris Theel was hired as a 3-month Bio-Aide to fill in during the 6-
nont h period between Engemann's departure and Bourbon's arrival.
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Appendix A. Fish production at Mackay Fish Hatchery, January.l to December 31, 1993.

Number/pound
. received vield . .

Species i Lot Received or carried (number/ Destination,

strain number Source as over (*) pound) Comments

Rainbow RA 2-En-RA Ennis NFH, MT Eyed Eqgs 109,800/ 113,940/ Regions 6 & 7,

Arlee 29,675% s Catchables

Rainbow RA 3-En-RA Ennis NFH, MT Eyed Eggs 120,000/ 108,200/ 1994 catchables

Arlee 27% 36,040

Rainbow RA 4-En-RA Ennis NFH; MT Eyed Eggs 174,369/ 135,000/ 1995 catchables

Arlee eggs alevins

Rainbow R5 3-U-ID-R5 Mccall SFH, ID Fry 2,500/ 2,100/ High Mountain Lakes

Mt. Shasta 4.2 7

Cutthroat C2 2-U-1d-16 Mccall SFH, ID Fry 20,000/ 20,000/ Payette Lake Met Pen 1993

westsTope 333* 2,150

Cutthroat C2 3-U-1d-C2 McCall SFH, ID Fry 21,000/ 20,600/ Payette Lake Net Pen 1994
~= westslope 46.75 317

Cutthroat C3 3-u-1d-C3 Henrys Lake SFH, Eyed Eqgs 1,489,691/ 1,083,856/ Region 6 High Mountain

Henrys Lake ID eggs 11,406 Lakes, Henrys Lake, Sublett

Brown BNT 2-Sr Saratoga NFH, WY Eved Eqgs 170,000/ 160,950/ Regions 4 & 6

PTymouth Rock 64* 5,550 Fingerling, 1993

Brown BUT 3-Sr Saratoga NFH, WYy Eyed Eggs 147,431/ 110,000/ Regions 4 & 6

PTymouth Rock eggs Alevins Fingerling, 1994

Rainbow x Cutthroat 3-U-Id-RC Henrys Lake SFH, Eyed Eggs 339,173/ 245,845/ Regions 5 & 6

Hybrids RC D eggs 2,925 (+150,000 eyed eggs shipped)

Kokanee KE 2-U-Id-KE Deadwood Reservoir Green Eggs 560,000/ 563,025/ Regions 3, 4, 5, & 6, 1993

Deadwood 224%* 7,495

Kokanee KE 3-U-Id-KE Deadwood Reservoir Green Eggs 2,371;740/ 1,400,000/ 1994 destinations unknown

peadwood eggs 675 (+250,000 eyed eggs shipped)

Grayling GR 2-U-1d-Gr Ashton, SFH, Fry 1,783/ 1,950/ Region 7 High Mountain

wyoming ID 0.53 8.0 Lakes

*-penotes numbers and pounds of fish carried over from previous year.
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Appendix B. Costs of fish stocked, Mackay Fish Hatchery, 1993.

Fish Fish Fish cost Cost Cost

stocked stocked stocked per per per
Size Species and Strain numbers pounds inches inch pound fish
11- to 1l4-inch Arlee rainbow trout 96,861 59,335 1,262,313 .0912 $1.91 $1.1886
14- to 16-inch Arlee rainbow trout 17,079 14,415 249,226 .1157 2.00 1.6833
4-inch Arise rainbow trout 200 40 800 .0488 .96 .1922
2-inch Mt. Shasta rainbow trout 2,100 7 4,200 .0267 16.00+ .0533
3- to 4.5-inch saratoga brown trout 160,950 5,550 650,820 .0178 2.09 -0746
6-inch westslope cutthroat trout 20,000 2,150 120,000 0344 1.92 -2064
3-inch Henry* Lake cutthroat trout 1,083,856 11,406 3,468,339 .0063 1.91 .0201
3- to 4-inch rainbow x cutthroat hybrids 245,845 2,925 811,289 -0068 1.90 .0226
3-inch early kokanee salmon 563,025 7,495 2,116,748 -0069 1.96 .0261
1.1-inch grayling 2,937 1.75 3,231 .0344 63.50* .0380

*IncTudes high mountain Take stocking costs.
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Appendix C.

summary report of Eagle Fish Health Laboratory results for Mackay Hatchery (Class A), January 1 - December 31, 1993.

Brood

Year Stock Species Accession IHN IPN EIBS BKD FUR ERM CwD PKD WHD CSH 1ICH GBD Diagnoses

1992 Ply Rock Brown trt 93-095 - - - - - IX:Negative for pathogens; viro 0/15.
FA 0/20, wHD 0/25, Bacte NSG

1992 Ply Rock Brown trt 93-189 - IX: Negative for pathogens; wHD 0/20

1993 HL RXC Hybrid 93-282 - - - - - - IX: Negative for pathogens; wWHD 0/60,
FA 0/20, Bacte 0/12

1992 PTy Rock Brown trt 93-283 - - + - - - - IX: RS (possible contaminate); FA 0/30,
ELISA 1/5 pools low, Bacte NSG, WHD 0/20

1993 w. STope Cutthroat 93-448 - - - IX: Negative for pathogens; viro 0/25,
FA 0/24

1993 HL Cutthroat 93-449 - - - IX: Negative for pathogens; Vviro 0/60,

FA 0/60

aUsed to produce cutthroat x Kamloop (Ennis hybrids
bUsed to produce cutthroat x rainbow (Hayspur) hybrids

IHN
IPN
EIBS
BKD
RS
FUR
ERM
CcwD
PKD
WHD
CSH
ICH
GBD

IX
DX

Infectious Hematopoietic Necrosis virus
Infectious Pancreatic Necrosis virus

Erythrocytic Inclusion Body Syndrome virus

Bacterial Kidney Disease (Renibacterium salmoninarum)

Positive for Renibacterium salmoninarum but not
Bacterial Furunculosis (Aeromonis salmonici

clinical disease
da)

Enteric Redmouth Disease (Yersinia ruckeri

N~

Coldwater Disease (Flexibacter psychrophil

us)

Proliferative Kidney Disease (PKX)
whirling Disease (Myxosoma cerebralis)
Ceratomyxa shasta
Ichthyophthirius multifilis
Gas Bubble Disease

Inspection (routine hatchery visit)
Diagnostic (sampled because of sick fish)
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I NTRODUCT! ON

McCall Fish Hatchery is |ocated approximtely one-quarter mle downstream
from on the North Fork Payette River and within the city limts of MCall.
McCall Hatchery was built in 1979 by the U S. Arny Corps of Engineers under the
Lower Snake River Conpensation Plan (LSRCP). The anadromous funding is provided
by the U S. Fish and WIldlife Service (USFW5) and is staffed and operated by the
| daho Departnment of Fish and Game (IDFG). The primary objective of the hatchery
is to produce one nillion sumrer chinook sal nbn snolts annually.

McCall Fish Hatchery is also responsible for a resident fisheries program
The major objectives are redistribution of approxinmately 80,000 catchable rainbow
trout, production of westslope cutthroat and rainbow trout fry, operation of a
fish trap at Fish Lake for the collection of westslope cutthroat trout eggs, and
stocking of high nountain lakes in IDFG Regions 1, 2, and 3. Assistance is also
provided to Mcall Subregional office Fisheries Mnagenent personnel on various
proj ects.

Payette Lake is the water supply for MCall Hatchery. There is a surface
intake at the Lardo Dam and al so a subsurface intake approxinately one-quarter
mle out into the lake and 50 feet down. Limted tenperature control is
available from mxing water fromthe two intakes. A 2-foot dianeter constriction
in the 3-foot dianeter nainline limts maxi rum fl ow capacity to 20 cubic feet per
second (cfs).

I ncubation consists of 26 eight-tray Heath style incubator stacks.
Addi tional incubators can be plunbed into several of the early rearing vats if
addi tional space is required. There are 14 early rearing vats 40 feet |ong and
4 feet wide. Qutside rearing consists of two concrete ponds 196 ft x 40.5 ft x
3 ft and one collection basin 101 ft x 15 ft which straddl es the base of the
ot her two ponds.

Fish Lake is located approximately seven mles west of MCall. It is on
Little Creek, a tributary to the Little Salmon River. The facility is equipped
with two 6 ft x 22 ft holding ponds, a 4 ft x 12 ft fish trap, a fish | adder, and
a velocity barrier. This trapping and spawni ng program begins in early April and
runs through nid-My.

Funding for the resident fisheries program at MCall Hatchery is provided
fromlicense sales revenue for the period of April 1 to Septenber 30, annually.

FI SH PRODUCTI ON

McCall Hatchery reared westslope cutthroat trout, Hayspur strain rai nbow
trout, M. Shasta strain rainbow trout, and grayling fry in 1993 (Appendix A).
These fry were mainly used to stock high mountain |akes and a few I|arge
reservoirs. Means of stocking included backpacking, aerial plants, and truck
plantz. All of the fish were distributed within the six-month resident funding
peri od.

Size is critical to the efficiency of the high nmountain |ake stocking
program A desirable stocking size is 800 to 1,200 fish per pound, so shipnents
of rainbow eggs are scheduled to match the westslope cutthroat eye-up of early
June. This way all of the fish are ready to be planted at one tine reducing the
amount of flight tinme to conplete all plants. Even so, Hayspur strain ralnbow
trout reached critical plant size sooner than the M. Shasta strain, so they were
used on initial flights.
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West sl ope cutthroat trout are obtained from the naturalized broodstock
spawni ng project at Fish Lake. These trout are used to fill requests at Deadwood
Reservoir, Goose Lake, the Payette Lake net pens, and high nountain |ake
requests. Al of these fish were planted as fry except for the designated net
pen fish which were transferred to Mackay Fish Hatchery to overw nter.

This was the fourth year of net pen production in Payette Lake. The net
pens project is operated by the Payette Lake net pen association, sponsored by
Trout Unlimted, with technical assistance provided by MCall Hatchery. Two
nets, 30 feet deep, were used again this year. No significant environnental -
caused nortalities occurred. Stocking rates were set at 10,000 westslope
cutthroat trout per net. One net was enptied prematurely in July due to an
apparent invasion of squawfish. The renmi ning net was enptied on Cctober 6. The
}‘ish r\1\/ere of noticeably good condition and averaged approxinmately 10 inches in
engt h.

Bi oProducts BioDiet starter and grower diets were used exclusively for all
resi dent species produced, excluding net pens. A total of 352 pounds of feed was
fed out to produce 186.9 pounds of fish growh for a conversion of 1.88.

FI SH HEALTH

The spawni ng westsl ope cutthroat trout at Fish Lake were sanpled by Eagle
Fish Health Laboratory pathologists on My 14 (Appendix B). These fish were
negative for replicating viruses, but 26 of 30 (86.7% were positive for
Reni bact erium sal noni narium (RS) by ELISA (all classified as lows). Ofspring
from these fish were sanpled at Mickay Hatchery (Eagle Fish Health Laboratory
dat abase, Accession 93-448) and found negative for pathogens.

Recomendati ons for the 1994 program i ncl ude:

1. Get together with Hayspur Hatchery personnel and discuss a genetic
diversity maintenance plan, as well as his designs for isolation
i ncubati on.

2. Consider inplementing a genetic naintenance/ di sease culling protocol

for replacenent broodstock fish going back into Fish Lake.

FI SH STOCKED AND TRANSFERRED

McCal |l Hatchery planted 22 different |akes and rivers with catchable
rai nbow trout throughout the sumrer. These fish were produced at Nanpa Hatchery
and then transferred to MCall Hatchery for redistribution. The total nunber of
catchabl e size trout planted decreased this year due to additional systens being
managed for wild trout production (Appendix C).

A total of 154 high nountain |akes were planted this year. O these, 143

were flown in 9 flights at a cost of $3,475, or $24.30 per |ake. The remai nder
of these | akes were planted by alternate neans, primarily by backpacking.

MCCAL L 156



SPAVANTARI NG OPERATI ONS

The Fish Lake trap operated from April 5 to My 21. A total of 913
west sl ope cutthroat trout were trapped; 311 nales and 602 fenmales. It was
estimated that 270 fish were lost on May 11 when an unknown vandal pulled sone
of the pickets fromthe holding area allowing fish to escape.

A total of 322 westslope cutthroat trout fenal es were spawned produci ng an
approxi mate green egg take of 193,200 eggs (Appendix D). Average fecundity was
663 eggs per fenmle. The average eye-up for these eggs was 85.3% which resulted
in approximately 182,000 eyed eggs avail able for hatchery prograns.

West sl ope cutthroat trout stocked back into Fish Lake for future broodstock
have been fin-clipped since the 1986 plant. O the 913 returning adults in 1993,
only 41 fin clips (4.5% returned to the trap. This was conparable to recent
years; 5.9%in 1992 and 4.6% in 1991. This data nay indicate heavier recruitnent
to the population from natural production than from broodstock replacenent. On
Sept enber 27, 4,145 ad-clipped replacenent broodstock were stocked back into Fish
Lake. These fish represented a random selection of all |lots taken and averaged
349 fish per pound.
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Appendi x A. Total production at MCall Hatchery, 1993.

Eaas/fish Fi sh Pounds Cost per  Cost nper
speci es recei ved pr oduced pr oduced pound fish
West sl ope 212, 000 125, 100 77.2 13. 31 0.204
Cut t hr oat
M. Shasta 80, 600 62, 650 93.5 13.31 0.204
Rai nbow
Hayspur 17, 000 16, 750 13.6 13.31 0.204
Rai nbow
Grayling 18, 500 18, 250 2.6 13.31 0. 204
West sl ope 20, 000 19, 000 3,524 13.31 0. 204
Cut t hr oat
(net pens)

Tot al 392, 300 241, 600 3,710.9 $13.31 $0. 204
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Appendix B. summary report of Eagle Fish Health Laboratory results for McCall Hatchery (Class C), January 1 - December 31, 1993.

Brood
Year Stock Species Accession IHN IPN EIBS BKD FUR ERM (WD PKD WHD CSH 1ICH GBD Diagnoses

RS; viro 0/30, FA 0/30, ELISA 26/30
Brood Westslope Cutthroat 93-209 - - + - (all Tow), wHD 0/20

6ST

IHN Infectious Hematopoietic Necrosis virus
IPN Infectious Pancreatic Necrosis virus )
EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)
RS Positive for Renibacterium salmoninarum but not clinical disease
FUR Bacterial Furunculosis (Aeromonis salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CWD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease

IX Inspection (routine hatchery visit)

DX Diagnostic (sampled because of sick fish)

MCCAPP



Appendi x C. Fish distribution, MCall Fish Hatchery, 1993.

Nunber Number Nunber
transferred transferred pl ant ed
Speci es in out out
West sl ope cutt hroat 25, 000 96, 015
M . Shasta Rai nbow 62, 650
Hayspur Rai nbow 16, 750
Grayling 18, 500 81, 250
West sl ope Cutt hroat 20, 000 19, 000
(net pens)
Cat chabl e Rai nbow 61, 000 60, 935
Tot al 99, 500 25, 000 336, 600
Appendi s D. Result of Westslope Cutthroat Spawntake, Fish Lake,
McCal | Hatchery, 1993.
Femal es Nunber Per cent Nunber Aver age
Speci es spawned green eggs eye- up eyed eggs fecundity
West sl ope
cut t hr oat 322 213, 500 85. 3 182, 000 663
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I NTRODUCT! ON

The Miullan Hatchery is a resident species redistribution station |ocated
four mles east of Mullan, |Idaho. The hatchery buil di ngs and grounds are owned
by the Shoshone County Sportsman Associ ation. Mi ntenance of the physical plant
i s funded through Shoshone County. The |daho Departnent of Fish and Ganme (| DFGQ
funds personnel costs, production costs, and equipnent through license fee
dollars. The facility operates as a satellite of the Cark Fork Hatchery with
one ei ght-nonth tenporary enpl oyee on station year-round.

The hatchery receives water fromthe South Fork of the Coeur d' Al ene River
and the Little North Fork of the Coeur d Alene River. Two (6 ft x 65 ft)
concrete raceways, one (12 ft x 65 ft) concrete raceway, and three (approxi mately
30 ft x 100 ft) dirt ponds are used to hold fish prior to stocking into the Coeur
d" Alene and St. Joe river drainages. One dirt pond has been devel oped as a show
pond complete with a visitors access deck, information board, and a feed
di spenser.

The Mullan facility plays a vital role in supporting the "put-and-take"
rai nbow trout fishery. From this location, daily trips are nade onto the Coeur
d Alene and St. Joe rivers from May to Septenber providing the frequent stocking
servi ce needed to support such a fishery.

HATCHERY | MPROVEMENTS

The Shoshone County Sportsnman Association conpletely replaced the stop |og
structure and concrete walls at the lower end of pond 1 this past vyear.
Vol unt eer | abor and equi pment conpleted this project, greatly inmproving the fish
hol di ng capacity at the hatchery.

‘The Shoshone County Sportsman Association constructed a new tank hoist for
the fish distribution tank. This new hoist wll inprove safety when only one
person is renmoving the tank

License fee dollars purchased a new tenpering punp for the fish
distribution, while the Shoshone County Sportsman Association purchased a
pressure washer for the hatchery.

The crew s quarters were repaired and repainted this past year

FI SH STOCKED OR TRANSFERRED

Approxi mately 54,000 rainbow trout >9 inches are released in waters of the
Coeur d' Alene, St. Joe, and St. Maries river drainages from May to August each
year to support a put-and-take fishery. The trout are transferred at full
rel ease size fromthe American Falls and Hayspur hatcheries in southern lIdaho to
hol di ng ponds at the Millan Hatchery. From there, hatchery personnel |oad the
fish into a 500-gallon pick-up truck mounted tank and delivers them to the
receiving waters. The distribution schedule requires 8-to 10-hour trips 4 to
5 days each week, or 59 days on the road out of 70 avail able working days in the
summer season. while lake stocking is wusually acconplished with single |arge
rel eases, river stocking is nuch nore labor intensive. Even relatively snall
nunbers of fish require nultiple stops to effectively distribute the fish for
sportsman access.
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PUBLI C RELATI ONS

The Mullan Hatchery is |ocated adjacent to a popul ar Shoshone County "day
use" park. As a direct result, the hatchery receives a rmuch higher visitor |oad
than woul d be expected fromits renote | ocation. From April to Cctober 1993,
there were an estimated 5,300 visitors, including several tour groups fromloca
school s.

~The hatchery maintains a covered visitor information center with a map of
stocking areas and information about the special harvest regulations in the Coeur
D Alene River and St. Joe River drainage.

On June 12, one of the dirt rearing ponds was stocked with rai nbow trout
to provide fishing for Free Fishing Day. Personnel from the Panhandl e Regi on
provided training and advice to over 75 visitors that day. The evol uti on was
particularly beneficial in providing access for persons having limted nobility.

SPECI AL PRQIECTS

Personnel at the Millan Hatchery assisted in hosting the Chrysler
Corporation's Jeep Janboree August 26-30. Attendees nunbered 125, with at |east
70 Jeep vehicl es canmped around the hatchery grounds. Participants represented
10 states and Canada. This event was an excellent opportunity to present the
Department's operation and the resource to visitors from all across the
conti nent.

During the 1993 season, volunteer Sheldon Carlton of Hagernman, |daho
assisted in hatchery operations. He resided in the crews quarters and increased
hat chery security, as well as providing visitor informati on and assisting rearing
and stocking fish. The Hatchery Host program has been a real asset during
funding restrictions. Wthout this additional nmanning, the hatchery was |eft
unattended in the absence of the manager. During previous years, the Millan
Hat chery was vandalized and one of the residences was burglarized during
occasi ons such as these. The 1993 season had none of these events primarily due
to full time manni ng
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I NTRODUCT! ON

Narmpa Fish Hatchery is a resident trout rearing facility located two miles
south of Nampa. The water supply includes eight artesian wells with a conbined
flow of 18 to 40 cfs of 597 water. Built in 1975 and purchased by the |daho
Department of Fish and Game (IDFG in 1982, fish rearing facilities consist of
a hatchery/crews quarters building, with 4 upwelling incubators and 4 early
rearing vats; outside rearing tanks which include 16 fry raceways; 3
fingerling/broodstock raceways and 10 production raceways. Up to 16 additional
upwel Iing incubators can be used in the fry raceways to increase egg incubating
capacity. A settling pond treats flows from the production units before
di scharge into Wl son Springs Ponds and W1l son Springs Drain.

FI SH PRODUCTI ON

Nanpa Hatchery produced 1,328,072 fish totalling 196,669 pounds during
1993. A total of 1,243,241 fish totalling 167,119 pounds were stocked by the
hatchery crew. The remaining fish were transferred to other state hatcheries.
Broodst ock production is included in the total nunmber and pounds produced.
Rai nbow and Kam oop trout conprised 78% of the hatchery's production. In
addition, brown trout, Lahonton cutthroat trout, and westslope cutthroat trout
wer e produced (Appendix A).

Total production, cost per fish, and cost per pound of each species/strain
is listed in Appendices B, C, -D and E.

A total of 2,182,717 eggs were received during 1993 (Appendi x F).

FI SH TRANSFERRED

A total of 78,280 catchable rainbow Kam oop trout, weighing 31,200 pounds,
were transferred to McCall and Mullan hatcheries. In addition, 4,000 fingerling
brown trout were transferred to Sandpoint Fish Hatchery. Nanpa Hatchery also
transferred 4,755 rainbow trout and Kam oop trout broodstock, weighing 9,425
pounds, to Hayspur Fish Hatchery. Surplus broodstock were conbined wth
catchabl e size trout and stocked in the Southwest Region (Region 3) waters.

FI SH TRANSPORTATI ON

Fish transport operators stationed at- Nanpa Hatchery stocked waters in
every region in ldaho. They also transferred fish to and from nine different
state fish hatcheries. Gary Ady nade four trips to Ennis National Fish Hatchery
in Mntana, stocking surplus rainbow broodstock in Regions 3, 4, 5 and 6 (2,204
fish, 12,000 pounds). He also stocked rainbow fingerlings from Lyons Ferry
Hatchery (217,462 fish, 9,381 pounds) into the Clearwater Region (Region 2)
waters. Gary also made two trips to klahoma and brought back channel catfish
(65,500 fish, 6,710 pounds) and |argenouth bass (15,000 fish, 1,500 pounds) to
Regions 1, 3, 4, 5 and 6.
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BROWN TROUT

Nampa Hatchery received 9,000 brown trout eggs from Manchester State Fish
Hatchery in lowa during Decenber 1992. Early survival rate was good, with 88.1%
surviving to final plant. Brown trout fingerlings were received from Gace Fish
Hatchery in March 1993. These fish came from Saratoga National Fish Hatchery
stock. A total of 97,170 brown trout fingerlings were stocked between My and
June in the Southwest Region. In addition, 4,000 fingerlings were transferred
to Sandpoi nt Hatchery for stocking.

LABONTON CUTTHROAT TROUT

During the 1993 fish year, Nanpa Hatchery stocked 172,875 Lahonton cutthroat
trout into lakes and reservoirs |located in the Southwest Region and the Upper
Snake Region. Al Lahonton eggs received this year came fromthe Onak Hatchery
i n Washi ngton. Sout hwest Region fish were stocked as fry (Appendix B), while the
Upper Snhake Region's fish were stocked as fingerlings into Mid Lake and Island
Park Reservoir (Appendix C).

VWESTSLOPE CUTTHROAT TROUT

Transferred as fin%erlings from Sandpoi nt Hatchery in Decenber 1992, Nanpa
Ha,tc_herP/ reared and stocked a total of 7,725 catchable cutthroat trout in 1993.
Oiginally destined as a National Marine Fisheries Service (NVFS) replacenent for
rai nbow trout in Redfish Lake, these trout were |ater stocked in Yell|lowbelly Lake
&g,ggZS fish), Payette Lake (2,850 fish), and Goose Lake (2,850 fish) in July

GERRARD KAMLOOP TROUT

Nanmpa Hatchery received three %rou s of Gerrard Kamloop fry from Cabinet
Corge and Sandpoi nt "hatcheries in 1992. Two |large groups received in August 1992
were reared as production fish and stocked or transferred as catchables in 1993
(74,917 fish). The third %roup was received in Decenber 1992. This group was
sPem ally reared at low densities for Deadwood Reservoir, wth 11,580 fish
stocked Tn June 1993. In addition, 1,462 excess Gerrards were stocked in high
nountain |akes in the Salnmon Region (Region 7). Reared as specialty fish at |ow
dengu , Gerrard Kamloops did well, but were difficult to rear “under nornal
producti on.

FI SH FEED

A total of 276,606 pounds of feed was purchased from Rangen's Inc. and
Bi oproducts and fed during 1993. The overall feed conversion was 1.4 pounds of
feed fed to produce 1 pound of fish. Rangen's Inc. made up 93% of the feed
purchased. A breakdown of feed use and costs is given in Appendix G
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FI SH HEALTH

Pat hol ogi sts for the Eagle Fish Health Laboratory visited Nanpa Hatchery
on five occasions in 1993. In addition, the kokanee spawned by hatchery
personnel at Deadwood Reservoir were also inspected (Appendix H). Gas bubble
di sease was a problemin April when Total Dissolved Gases (TDG were neasured at
1071 of saturation. Installation of a new packed colum seened to solve the
acute gas bubble problem However, there were several instances when snall
increases in fish nortality were not explained by detected pathogens, or the
pat hogens found were nore likely to be secondary opportunists. It is possible
that undetected episodes of gas bubble disease are still occurring. The TDG
neasurenents are now routinely at 100-1021 saturation, which is usually wthin
the tol erance range of fish. But if the baronetric pressure should suddenly fall
(e.g., froma low pressure front associated with a thunder storm the TDG could
briefly exceed tolerance levels for a short period of tine. This could be enough
to formsnall gas bubbles and subsequent tissue danage.

Fall chinook eggs from Wl f Lodge Creek (Lake Pend Oielle) were brought
onto Nanmpa Hatchery 1n Novenber. Only three of the parent females were sanpled
for diseases (Eagle Fish Health Lab database, Accessions 93-453 and 93-467). (ne
was found to be ELISA positive for Renibacterium sal noni narum (RS). Survival of
the eggs and early fry was not good through Decenber, possibly because of water
tenperatures at Nanpa Hatchery iIs above optinmum for this species. This lot of
fish is of particular concern, considering the susceptibility of all chinook
salnmon to clinical bacterial kidney disease (BKD). These fish could very easily
becone a source of infection to other, nore critical lots of fish on the
hat chery.

The near conpletion of bird screening over the entire hatchery wll not
only reduce depredation |osses, but should also reduce the transfer of pathogens
on the facility. This should eventually lead to an upgrade in the hatchery's
di sease classification, but only if all personnel are nade aware of the need for
good i sol ation practices.

Recomrendati ons for 1994:

1. Be nore cautious in inporting potentially pathogen-carrying eggs on
t he hatchery.

2. Purchase a Wiss saturoneter and nonitor TDG on a routine schedul e,
payi ng particular attention to the periods imediately follow ng the
passage of a stormfront.

3. | mpl ement a training schedule for all enployees on the inportance of
di sease isolation techniques between lots of fish and enforce these
practi ces.

FI N EVALUATI ON

Nanmpa Hat chery personnel |ooked at fin conditions on a nunber of groups of
fish in 1993. Using the "Ashton Mthod" as a basis, different groups of
production fish fine were estinmated to be from 651 to 851 of a "wild fish."
Rai sed at equal densities, Kam oops and rai nbow trout averaged 65% to 70% wth
Hayspur rainbow trout at 75% The Hayspur rainbow x Henrys Lake cutthroat
averaged 80% A group of wld Kam oops, also raised at production densities,
averaged 85% but they were harder to rear to catchable size. A group of
west sl ope cutthroat and a group of wild Kam oops were raised to catchable size
at low densities, and they averaged 901 to 951. W will again be nonitoring fin
condition during the 1994 stocki ng season.
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FI SH SPAVNI NG

Deadwood (Early) Kokanee

Nanpa Hatchery continues to operate the early kokanee sal non trappi ng and
spawni ng project at Deadwood Reservoir. Installation of weirs and traps began
on August 13, 1993. Wirs were installed on Trail Creek, WId Buck Creek, and
Basin Creek. The weir, trap, and velocity barrier on the Deadwood River was
conpl eted on August 14, 1993. The first kokanee salnmon adults were trapped on
August 17, 1993, and trapping continued through Septenber 15, 1993. The nmain
weir and trap was pulled on Septenber 16; the velocity barrier remained in
preventing upstream migration. Six hundred pair of kokanee were released above
the velocity barrier on Deadwood River, with an additional 600 pair released
above the weir at WId Buck and Basin Creek. The Trail Creek weir was bl own out
by | eaves and high water twi ce, and tanpered with on one occasion. An estinmate
of 2,000 pair of kokanee above this weir is realistic. Al fish were spawned at
the trap site. An egg yield of 4,617,278 eggs were taken from 28,478 fenal es for
a fecundity rate of 162 eggs per female. (Appendix I). Average total I|ength of
kokanee females was 214.3 mm (Figure 1). Miles averaged 209.5 mm Fecundity
along with average total length both increased slightly in 1993, but renained
bel ow historical averages (Figure 1). Egg eye-up increased dramatically from the
641 achieved in 1992; Mickay Hatchery reported an egg eye-up of 931 and Cabi net
CGorge Hatchery reported 81.41 eye-up.

Deadwood early spawni ng kokanee continue to maintain a virus-free disease
oré: I?_le)sul ts from pathological examinations in 1993 were again negative

Eggs were shipped to bo'%h the Mackay and Cabinet Gorge hatcheries via
i e

t e
fixed-wing aircraft. Shipping chniques were identical to fthose used during
1992. As 1n 1992, IDFG contracted out the flying service with MCall Air Taxi.
A total of 200 surplus adult kokanee were out-planted into the ponds at Mrrison-
Knudson Nature Center.

A weir and trap was installed on Mres Creek on Novenmber 19, 1993. The
weir collapsed the first night due to ice and slush noving down Mres Creek. The
weir needed constant cleaning to prevent ice build-up and several pickets were
renoved at night to allow ice to pass nmore freely. No fish were trapped as of
Novenber 18, 1993, and the weir was renoved. Apparently the run was earlier, as
several spawned out kokanee were collected floating downstream Eight carcasses
were col |l ected and neasured, having an average |length of 399.4 mm

HATCHERY | MPROVEMENTS

Several inportant inprovenents were inplenmented at Nanpa Hatchery during

1993:
1. An air diffuse cleaning system was conpleted on the Ilower two
sections of the production raceways.
2. Three 20-horsepower motors were installed on our production wells 2,
3, and 6 increasing our water supply by 25%
3. Three new packed columms were purchased and installed on wells 2, 3
and 6.
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4. New headbox covers for the production and broodstock raceways were
built and install ed.

5. A bird screen enclosure was constructed (95% conplete) over the
producti on and brood stock raceways.

6. A new hatchery alarm system was installed for power, water, and
security.

7. The hatchery conference and storage roons were converted into eight
offices and one snall conference room for resident fish research
per sonnel

8. The hatchery purchased and constructed a 24 ft x 50 ft covered
shelter over four fry raceways.

9. The hatchery purchased 16 Low Head Oxygen (LHO boxes for out
producti on raceways.

10. The hatchery also purchased (capital outlay) new gas furnaces for
the dorm and residence #1.

PUBLI C RELATI ONS

Since the conpletion of the WIson Springs Ponds, nobst of the special
fishing privileges on the settling pond were cancel ed. However, groups like the
Di sabl ed Vets and significantly handi capped patients fromthe |daho State Schoo
will continue to fish the settling pond upon their request. Nanmpa Hatchery
continues to provide guided tours to school and scout groups during the spring
and sunmer nonths. The hatchery crew has given a nunmber of talks and
presentations to | ocal area schools.
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Appendi x A. Fish requested and produced at Nanpa Hatchery during 1993.

Pr oducti on Act ual % of goal
Speci es Size goal producti on achi eved
Rai nbow 3-5 inches 100, 000 110, 602 110. 6%
Br own 3-5 inches 69, 500 101, 170 145. 6%
Lahont on 3-5 inches 121, 000 172, 875 142. 9%
Kam oop 3-5 inches 180, 000 180, 580 100. 3%
Kam oop 5-7 inches 255, 000 281, 024 110. 2%
Rai nbow' Kani oop 9-12 inches 470, 000 475, 356 101. 1%
Rai nbow br oodst ock 3, 000 4, 685 156. 2%
Kam oop br oodst ock 1, 000 1,780 178. 0%
Tot al s 1, 199, 500 1, 328,072 110. 7%
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Appendi x B. Fry production at Nanpa Hatchery 1993.

Per cent
Sur vi val Cost to
Speci es/ Sour ce Nunmber Yield Yield egg to Pr oduce Cost/ Cost/
Strain & date recei ved nunber pounds pl ant Destination & stock fish pound
cutthroat/C6 Omak 100, 000 72,856 53 72.9% Regions 2,3 $716.84 $0. 01 $13. 53

5/ 93
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Appendi x C. Fi ngerling production at Nanpa Hatchery, 1993.
Per cent
Survi val Cost to
Speci es/ Sour ce Nunmber Yield Yield eggto produce cost/ Cost /
Strain & date received nunber pounds Pl ant Destination & stock fish pound
Rai nbow/ Hayspur 138, 200 110, 602 3, 699 80. 0% Regi on 3 $8, 504. 49 $0. 08 $2. 30
R9 12/ 92
Kan oop/ Bl ack Canyon 608, 500 461, 604 23, 849 75. 9% Regions 1,2,3 $38, 884. 60 $0. 08 $1.63
K3 1-3/93
Cutthroat/ Omak 145, 000 100, 019 1,525 69. 0% Regi on 6 $5, 593. 90 $0. 06 $3. 67
C6 5/ 93
Br own/ Sar at oga NA* 97, 170 3,559 NA Regi on 3 $13, 020. 46 $0. 13 $3. 66
BN 12/ 92
Br own/ Sar at oga NA* 4,000 130 NA Sandpoi nt $463. 74 $0.12 $3.57
=
\I
w Total s 773, 395 32,762 $66, 467. 20 $0.09 $2.03
*Recei ved as fingerlings.
NAMPTABS
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Appendi x D. Cat chabl e producti on at Nampa Hat chery, 1993.

Per cent

Sur vi val Cost to
Speci es/ Sour ce Nunber Yield Yield egg to pr oduce Cost / Cost /
Strain & date recei ved nunber pounds pl ant Destination & stock fish pound
Rai nbow/ i .
Rll nbo Enni s NA* 3,110 1,200  NA Regi on 3 $2.921.46  $0.94  $2.43
Rai nbow/ Creston 81,000 46,184 17,765  57.0% Regions 1,3 $19,462.38  $0.42  $1.10
R7 3 & 4/92
Rai nbow/ Creston 18, 000 10, 260 3, 800 57.0% Transfer to $4,394.36  $0.43  $1.16
R7 3 & 4/92 MeCal |
Rai nbow/ Hayspur 214,488 165,944 42,900 87.0% Regions 3,5 $52,810.69 $0. 32  $1. 23
R9 12/ 92
Rai nbow/ Henrys Lake NA 26, 708 9,523 NA Regi on 3 $13,910.52  $0.52  $1.46
RC
Kami OOp/ d Ode 81, 000 59, 446 24, 348 73. 0% Reqi on 3 $26, 674. 36 $0 45 %1 10
K1 10/ 91-1/ 92
Kam oop/ G oyds 81, 000 59, 520 24, 000 73.0% Transfer to $26,293.11  $0 44  $1. 10
K1 10/ 91-1/ 92 MeCal |
Kam oop/ Cabi net Corge NA* o 87, 959 21, 048 NA Regi on 7 $28, 183. 29 %0 32 %1 234
K2 8/92 & 12/92
Kam oop/ Cabi net Gor ge NA* 8, 500 3, 400 NA Transfer to $5,173.41  $0.61  $1.52
K2 8/ 92 MeCal |
Cutt hroat/ Sandpoi nt NA* 7,725 2,575 NA Regi ons 3,7 $3.447.93  $0.45 ¢1 34
.C2 12/ 92
Total s 475,356 150, 559 $183,271.51  $0.39 $1.22

*Recei ved as fingerlings.
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Appendi x E. Broodstock production at Nanpa Hatchery, 1993.

Per cent

Survi val Cost to
Speci es/ Sour ce Nunber Yield Yield egg to produce  Cost/ Cost/
Strain & date recei ved nunber pounds pl ant Destination & stock fijsh pound
Rai nbow/ Hayspur 5, 000 3,275 6,173 NA Hayspur $6, 717. 44 $2.05 $1. 09
R9
Rai nbow/ Hayspur . 1,410 3,250 NA Regi on 3 $4,299.88 $3.05  $1.32
R9
Kam oop/ G oyds 2,000 1, 480 3, 247 NA Hayspur $3,696.38 $2.50 $1. 14
K1l
Kam oop/ d oyds 300 625 NA Regi on 3 $830.75 $2.77 $1.33
Total s 6, 465 13, 295 $15, 544. 45 $2. 40 $1. 17

NAMPTABS
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Appendi x F. Eggs received at Nanpa Hatchery, January 1, 1993 to Decenber 31, 1993.
Speci es/ Dat e Expected  Cost/
Strain recei ved Sour ce Nunber  Destination yield 1, 000
Kam oop/ K3 1/93 Bl ack Canyon 174,767 Regions 1,2 104, 000 10. 00
Kam oop/ K3 2/ 93 Bl ack Canyon 217,391 Region 3 130, 000 10. 00
Kam oop/ K3 3/ 93 Bl ack Canyon 216,371 Regions 3,5 130, 000 10. 00
Cutt hroat/ C6 5/ 93 Onak 245,000 Regions 3,6 175,000 N C
Kam oop/ K1 6/ 93 Trout Lodge 245,000 Region 3 152, 000 10. 00
Kam oop/ K1 8/ 93 Trout Lodge 216,000 Region 3 130, 000 10. 00
Kam oop/ Kl 9/ 93 Trout Lodge 200,000 Regions 1,2 4 120, 000 10. 00
Fal | chi nook/ SC 11/ 93 Sandpoi nt 30,000 Region 1 15,000 N C

Br own/ BN 11/93 Sar at oga 100,000 Regions 1,3 60,000 NC

Br own/ BN 11/93  Manchester 15,000 Region 3 8,000 NC
Rai nbow/ R9 11/93 Hayspur 101,162 Regions 2,3 75,000 NC
Rai nbow/ R9 12/93 Hayspur 259,062 Region 3 194,000 N C
Rai nbow R9 12/ 93 Hayspur 153,363 Region 3 115,000 NC
Total s 2,173,116 1, 408, 000

NAVPTABS

176



Appendi x G- Nanpa Hatchery feed costs, 1993.

Type Sour ce Pounds Cost / pound Cost
#1 Ranaens 1, 250 0.44 550. 00
#2 » 5, 000 0.44 2,200. 00
#3 » 10, 750 0.44 4,730. 00
#4 » 17,500 0. 2978 5,211. 50

Soft - noi st str. » 176 0. 7402 130. 28
CC » 5, 000 0. 2978 1, 489. 00

CC bul k » 24, 850 0. 2928 7,276.08
1/8 w 20, 550 0. 2382 4,895. 01

1/ 8 | ow phos. » 33, 830 0. 2987 10, 105. 02
5/ 32 » 46, 720 0. 2382 11, 128.70

5/ 32 | ow phos. » 56, 160 0. 2987 16, 774. 99

1/ 4 brood » 18, 300 0. 2898 5, 303. 34

Medi cat ed

#1 TN " 0 0. 5065 0. 00

#2 TN » 500 0. 5065 253. 25

#3 TN » 1, 050 0. 5065 531. 83

#4 TN » 3,150 0. 5065 1, 595. 48

CC T~V » 4,000 0. 5065 2,026. 00

3/32 TN » 6, 550 0. 488 3,196. 40

1/8 TV » 1, 000 0. 488 488. 00

5/32 ™™ » 750 0. 488 366. 00

Medi cat ed

Str. 02 TV Bi opr oduct s 793 1. 0996 871.98

50 M TNV » 309 1.196 369. 61

8.0 M TNV » 309 1.196 369. 61

Non- medi cat ed

Str. #1 » 572 0. 930 531. 96

Str. #2 » 176 0. 930 163. 68

Str. #3 » 396 0. 930 368. 28
1.0 nm » 882 0. 700 617. 40
1.5 mm » 2,072 0. 700 1, 450. 40
2.5 mr » 2,424 0. 700 1, 696. 80
3.0 nmr » 3,484 0. 700 2,438. 80
4.0 nm » 4,851 0. 700 3,395.70
50 mr » 529 0. 700 370. 30
8.0 mr » 573 0. 700 401. 10
1.0 nm Bi odry » 250 0. 395 98. 75
1.5 mm Bi odry » 400 0. 395 158. 00
2.0 mm Bi odry » 500 0. 395 197. 50
2.5 mm Bi odry » 1, 000 0. 395 395. 00

Total pounds 276, 606

Aver age cost/ pound $0. 333

Tot al Cost $92, 145. 74

NAMPTABS
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Appendix N.

summary report of Eagle Fish Health Laboratory results for Nampa Hatchery (Class C), January 1 - December 31, 1993.

Brood

Year Stock Species Accession IHN IPW EIBS BKD FUR ERM CwWD PKD WHD CSH ICH GBD Diagnoses

1992 Creston Rainbow 93-129a - - - - - - + DX: GBD (107% TDG); Viro 0/10, ELISA
0/10, Bacte NSG

1992 wstslpe Cutthroat 93-129b - - - - - - + DX: GBD (107% TDG); Viro 0/10, ELISA
0/10, Bacte NSG

1992 Gerrard Kamloop 93-129c - - - - - DX: Negative for pathogens; viro 0/10,
Bacte NSG

1993 Blk Can Kamloop 93-240 - - - DK: Stress-Handling(suspect),Bacteremia;
Aeromonas sp. 1/16

Brood Deadwd Kokanee 93-412 - - + - - - - - IX: RS; Vviro 0/60, FA 0/61, ELISA 4/12
(Low) WHG 0/20, CSH 0/20, Bacte NSG

1992 Hayspur Rainbow 93-482 - - - IX: Negative for pathogens; viro 0/22,
FA 0/22, ELISA 0/20

1993 Hayspur Rainbow 93-483 - - - IX: Negative for pathogens; viro 0/35,
FA 0/35, ELISA 0/35

1993 TrtLodge Kamloop 93-546 + DX: EGD, GBD(suspect) 101.4% TDG;
Necropsy detected sestonosis, bubbles
In gill arches, and distal filament

IHN Infectious Hematopoietic Necrosis virus

IPN Infectious Pancreatic Necrosis virus

EIBS Erythrocytic Inclusion Body Syndrome virus

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)

RS Positive for Renibacterium salmoninarum but not clinical disease FUR

Bacterial Furunculosis (Aeromonis salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CwD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)

WHD whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta

ICH Ichthyophthirius multifilis

GBD Gas Bubble Disease

IX Inspection (routine hatchery visit)

DX Diagnostic (sampled because of sick fish)
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Appendi x |. Kokanee egg take at Deadwood Reservoir, 1993.
Spawn Feral es G een Eyed Per cent
Lot # dat e spawned eggs eggs eye- up
1 30- Aug- 93 555 98, 300 81, 474 82.
2 01- Sep-93 1,498 221, 600 200, 840 90.
3 03- Sep-93 2,037 326, 677 299, 797 91.
4 06- Sep-93 2..236 373, 330 352,176 94.
5 07- Sep-93 2,721 456, 663 446, 256 97.
6 08- Sep- 93 2,725 463, 330 422,214 91.
7 09- Sep- 93 2,645 441, 153 410, 456 93.
8 10- Sep- 93 3,073 466, 825 378,128 81.
9 13- Sep-93 3,463 527, 600 376, 706 71.
10 14- Sep- 93 3,632 615, 500 541, 025 87.
11 15- Sep- 93 3,894 626, 300 544, 881 87.
Tot al 28,478 4,617,278 4,053, 953 87.
NAMPAPP
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1993
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| NTRODUCT! ON

The Sandpoint Hatchery is located in Bonner County on the south shoreline
of the Pend Oeille R ver about two nmiles south of the town of Sandpoint. High
fish production costs closed the hatchery in 1985; however, it reopened in 1990
because of public demand. Public relations with Trout Unlimted (TU) and Lake
Pend Oreille Idaho Aub (LPOC) is the primary duty of the station. Qher duties
include managing a small-scale specialty station rearing trout, salnon, and
sturgeon and operating or hel ping in north I daho egg-taking prograns.

The hatchery is licensed funded with $17,400 for operating. Special
hat chery prograns (sturgeon culture and cutthroat trout net pen culture) are
funded by Bonneville Power Adm nistration (BPA), Wshington Water Power (WA\P),
TU, and LPO C These funds are encunbered for specific use itens such as water
heaters, net pens, and fish feed; therefore, amobunts vary annually.

The hatchery was staffed with a Hatchery Superintendent | and a full-tine
bio-Aide in 1993. Staffing adjustments were made while the  hatchery
superintendent pursued his Master's Degree from the University of |daho. The
1993 budget allocated one Hatchery Superintendent | and eight nonths of non
benefitted labor. Elimnation of the Superintendent | position has been proposed
for fiscal year 1995.

Wat er Supply

The hatchery water supply consists of 500 to 600 gallons per mnute (gpn)
of 7°C water from Murphy Spring #3. Springs 11, 12, and #4 have not been
devel oped for hatchery use, although their discharge is included in the 4 cubic
feet per second (cfs) water right. The hatchery flow fluctuates seasonally, wth
lowest flows in late sumrer and highest flows 1 n early spring.

The I1daho Departnent of Fish and Game (IDFG was deeded the springs in
1928. However, this deed did not include property ownership of the surrounding
| and. The easenent agreenent states that IDFG wll provide a 2-inch donestic
line to the land owners in exchange for a collection reservoir and pipe-line
right-of-way fromthe springs to the hatchery.

The water right to Spring 02 has been waived to the South Side Sewer
Dicstrigtdi n the amount of 300 gpm This water nmay be reclainmed for hatchery use
i f needed.

Rearing Facilities

The hatchery rearing facilities include 8 Heath incubators (8-tray), 18
cenent vats (15 ft x 2.5 ft x 3 ft) inside the hatchery building, and 2 outdoor
reuse raceways (100 ft x 5 ft x 2 ft). Two vats have been nodified with heaters
for warm water rearing. The carrying capacity of the hatchery ranges from 880
pounds (2.5 million) of 1-inch fish to 12,800 pounds (25.5 thousand) of 10-inch
fish (Figure 1).

Of-site hatchery rearing facilities include 8 net pen frames and 11 net
pens (20 ft x 20 ft x 20 ft) with assorted nesh sizes ranging from1/4-inch to
1 1/4-inch. A carrying capacity for net pens has not been established, but a
maxi mum of 1, 000 pounds per pen has shown good results.
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The hatchery buildings consist of one nursery/shop/office conplex, one
storage shed, a garage/crew quarters, and a residence. Regional |DFG enforcenent
personnel constructed a shed and boat storage during 1993.

Hat chery | nprovenents

No dramatic inmprovenents were made to the hatchery this year. The hatchery
di d purchase a dozen hatching trays and Lotus 1-2-3.

Two rearing pen nets and one frane were purchased by WW and LPO C.
Qutside funding for capital outlay replacenent is required to maintain the net
pen rearing project since |IDFG funds are unavail abl e.

The nost significant needs for hatchery operations are a new 4 x 4 pick-up
truck and nobile radio. These itenms have been budgeted since 1991, but have not
been funded due to statew de budgetary cuts. Oher itens needed include office
furniture, egg hatching trays, and increased funding to upgrade the tenporary
position to bio-aide.

FI SH PRODUCTI ON

The Sandpoi nt Hatchery produced 5,494 pounds of fish from 9,687 pounds of
feed (1.76 conversion), with production costs estimated at $10.49 per pound gain
and $27.34 per thousand fish or eggs (Appendix A). Wight of the kokanee
br oodst ock was not added into production pounds (fish die after spawning), but
the feed they consuned was added into the total feed fed. The hatchery's feed
gonvgrsiog rate is inflated, reflecting the |lost weight production of kokanee

r oodst ock.

The hatchery started the 1993 production year with 423,370 fish weighing
3,395 pounds, excluding the kokanee broodstock (Appendix B). A total of
1,777,690 (5,593 pounds) fish and eggs were received, with an additional 230,000
(38 pounds) eggs spawned from kokanee broodstock, during the production year
(Appendi x C). The Sandpoint Hatchery ended the year with 1,702,794 fish and eggs
on station wei ghing 6,372 pounds (Appendi x D).

FI SH HEALTH

Pat hol ogi sts from the Eagle Fish Health Laboratory visited the Sandpoint
Hatchery on three dates, but inspection sanples were only collected on one
occasi on. The brood year 1990 captive kokanee broodstock nales were sanpled at
spawni ng and found to be free from pathogens (Appendix 8). This was of interest
in that captive Sullivan Springs kokanee held at Cabinet Gorge or Cark Fork
hatcheries all experienced clinical episodes of bacterial kidney disease (BKD)
in 1993. In addition, kokanee spawners which returned early to the Cabinet Corge
Hatchery were transferred and held for spawning at Sandpoint. Twenty of these
fish were sanpled and found to be free of replicating viruses, but were positive
for Renibacterium sal noninarum (RS) by both DFAT, (6 of 20 with 1 light, 4
noderate, and 1 heavy), and ELTSA (3 of 4 pools= 1 low, 2 high). Eggs from these
fish were kept at Sandpoint to back up Cabi net Gorge Hatchery.
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Ovarian fluids and kidney sanmples fromthree fermale fall chinook spawners,
captured in WIf Lodge Creek, were sent to the Eagle Lab for analysis. No
viruses were detected, but one fish was positive (ELISA low) for Renibacterium
sal noni narum  Al'l eggs from the fall chinook spawning were eventually
transferred to Nanpa Hat chery.

The Montana westslope cutthroat have not done particularly well. A high
percentage of these fish denonstrate physical deformities such as shortened
opercles, blunt noses, msshapen heads, and spinal defornmties. Excessive
out breeding in this population may have reinforced undesirable genetic traits.

The disease classification of Sandpoint Hatchery is currently "C' because
of the open water supply and history of BKD and white sturgeon irridovirus
(WB1V). This classification could be wupgraded if nore care was taken in
importing potentially diseased fish onto the facility. The benefit would be
greater leeway in where fish from Sandpoi nt coul d be shi pped.

Recomrendati ons for 1994:

1. Establi sh sonme isolation vats to rear disease-free westslope
cutthroat broodstock, (see dark Fork Hatchery Fish Health section).

2. Do not bring live kokanee on station. Consider bringing Sullivan
Springs eggs to Sandpoint to alleviate crowding at Cabinet Gorge or
to back up other prograns.

3. Make use of Sandpoint for incubation and early rearing of brook
trout destined for production at C ark Fork Hatchery.

Under the directive of the Eagle Fish Health Laboratory personnel, non-
| abel l ed chemical use to control disease is prohibited. Only prophyl active use of
chem cal s, such as iodophores or formalin, and licensed use of erythromycin (wth
proper INAD) antibiotic is used for fish health managenent. All other chemnicals
have been elinmnated fromthis station.

To inprove current operations of north |daho hatcheries, developing a
"di sease-free" source of westslope cutthroat trout is necessary to nmneet
regi onwi de needs and streamine costs. The Cark Fork Hatchery has not overcone
t he pat hogen-free water source obstacle that results in high fry nortalities and
a quarantine status on production. Therefore, a westslope cutthroat trout
broodstock was initiated at the Sandpoint Hatchery using the Mntana strain; a
di sease-free source. Two age classes are being held for egg production that
could start in 1996.

Al t hough the Montana strain may not be the best source of broodstock to
nmeet |daho's needs, they were the only disease-free eggs readily available to
test Sandpoint's ability to produce eggs. If egg production is proven plausible,
it is recommended that the Montana strain be replaced with a local strain, such
as Upper Priest Lake westslope cutthroat.
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FI SH SPAVWNI NG

Chi nook

The chinook trap was installed in WIf Lodge Creek by regional fishery
bi ol ogists in early Septenber 1993. Criteria for broodstock sel ection included:

1. Size - femal es over 18 pounds

2. Timng - fish entering the trap before Cctober 1

3. Pairs a mnimum of 25

The Wolf Lodge weir trapped 58 fish; 47 before Cctober 1, and 11 fish
after. We selected 27 fish, 16 females and 11 mmles, ranging from 9 to 23
pounds, for broodstock. Only the timng criterion was nmet. From these 16

femal es, 35,500 green eggs were spawned resulting in 30,500 eyed eggs (86%
survival) shipped to Nanpa.

Ranki ng the brood stock selection criteria will be helpful to the long-term
success of the program Selecting 25 pairs should be the first objective. From
a hatchery viewpoint, long-term brood nanagenent is the priority. Therefore

reduci ng the chance of inbreeding is the nost inportant criterion. Selection for
run timng and adult size reduces the genetic variation within the popul ation.
Br oodst ock sel ection may conpromnise our ability to prevent inbreeding; however,
we can |lower our risk by breeding a mninmm of 25 pairs.

Fish returns in 1994, 1995, and 1996 may be poor because of |ow stocking
nunbers in 1992, no stocking in 1993 (Appendix G, and the elimnation of natura
spawning in WIf Lodge Creek since 1989. Maintaining genetic diversity during
these years is critical to the future success of the program highlighting the
i nportance of the spawning pairs criteria during these years. Selection for run
timng and adult size nay not be appropriate for the next three years.

Short-term managenment options have not provided the desired results,
therefore, long-term managenent options should be considered for chinook
popul ati on nmnagenent. For successful broodstock nmanagenent, enough snolts
shoul d be released or produced naturally to provide a m nimum of 25 returning
pairs of adults (an effective breeding population) to prevent genetic
"bottl enecking." Results from past rel eases show return rates vary, ranging from
0.17% from the 1990 release to 0.37% from the 1989 rel ease (Appendix G. For a
| ong-term broodst ock managenent using hatchery supplenentation, 25,000 snolts
shoul d be rel eased annual ly.

It is recoomended to rel ease a minimum of 25,000 snolts annually, or nanage
natural smolt production and elinmnate hatchery supplenmentation. It is not
recommended to do both.

FI SH FEED

Normal production feed is purchased from Bi oproducts, Inc. in Warrenton,
Oregon. Fish are started on Bionoist Starter #2 and #3, progressing to G ower
11 and Biodry 4000 for growout. Specialty production feeds, Biokyowa and Rangens
Sem - noi st salnon feed are fed to sturgeon. Ration quantity is adjusted weekly
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and is calculated using Haskell's fornula. Feed purchased and its cost during
1993 is found in Appendix H Discrepancies in feed fed verses feed purchased in
1993 is due to hol dover feed.

PUBLI C RELATI ONS

About 2,000 people toured the Sandpoint Hatchery in 1993. Effort was nmde
to talk with every tourist visiting the hatchery. Tourist groups varied from
recreational to professional, with nost |eaving the hatchery with a good opinion
of Idaho Departnent of Fish and Gane (IDFG. Excellent relations were naintained
with TU and LPA C, though the nmanagers' tinme was spent divided between University
of Idaho, Moscow and work. Hatchery personnel nmanned a booth with a fish display
at the annual TU banquet. A tour of Lake Pend Oeille was provided to TU
dignitaries. Hatchery personnel also gave nultiple presentations to the LPOC
organi zation. Both groups are enthusiastic about hel ping the resource, and woul d
do nore if given the opportunity.

The Sagle Elementary school is still involved in hatching kokanee eggs in
a small aquarium and releasing fry into Garfield Bay Creek, Lake Pend Oeille.
The Sandpol nt Hatchery personnel deliver the eggs and give a short presentation
regardi ng kokanee life history in Lake Pend Oreille. The programis designed for
natural resource education.

SPECI AL PRQJECTS

St ur geon

Two age classes, 1992 and 1993, of sturgeon are rearing at the Sandpoint
Hat chery (Appendix D). The 1992 class is divided into two vats; an anbient water
vat with 51 fish (mean length 35 cn), and a heated (16°C) water vat with 21 fish
(mean length 55 cn). The 1993 class is in one warmnater vat with 185 fish (nean
length 10.5 cm). The weight:length relationship of these fish has been measured
at C=0.00016 or K=0.0000044 (total I|ength).

The 21 fish (1992 cohort) rearing in heated water are destined for rel ease
in the Kootenai R ver during the summer of 1994. These fish nust be |arge enough
to carry radio transmtters. These fish will range in size from 900 to 1,500
granms by August 1 1994.

The 115 fish (1993 cohort) reared in heated water have no destination.
Live "gene banking" is the purpose of these fish in case of Kootenai Hatchery
failure.

The 51 fish (1992 cohort) rearing in anbient water are nmarked fish in a vat
not allocated for sturgeon culture. Fish are marked with either scutes renoved
or floy-tagged. The alleged purpose of these fish is to test mark recognition.
Since this water is cold (7°C), fish will grow very little over the next few
nont hs. Regeneration of scutes may not occur w thout sonmatic growth; therefore,
the result of this test may not provide reliable answers regarding our ability
to recogni ze marked fish decades after rel ease.

Project funding of $8,000 by the Kootenai Tribe nerits special project
status for sturgeon culture at the Sandpoint Hatchery. Two vats nodified wth
heaters and punps (recirculating) have been allocated to sturgeon culture. Fish
production in these two vats is limted by fish waste products (nitrogenous),
whi ch degrades the water quality. Water quality limts production when fish
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wei ght exceeds 50 pounds per vat. Therefore, vats are limted to a specific
nunber of fish for the allowable 50 pounds (22.7 kilos). Although a "product
definition" of fish size and nunbers has never been made, it was inportant to
define the carrying capacity of the hatchery. In summary, the follow ng nunber
of fish can be produced using both vats (100 |bs allowable weight) at the
Sandpoi nt Hatchery:

Fi sh Mean Mean

Nurber Wei ght (g) Length (cm) Rearing Duration

10, 000 4.5 10.2 5nont hs

5, 000 9.0 12.7 6 nont hs

1, 000 45. 4 21. 7 10 nont hs
500 90.8 27.3 14 nont hs
100 454. 4 46. 8 19 nont hs
50 908. 8 58.9 24 nont hs
10 4,544.0 100.0 *40 mont hs

*projected duration

Piper's (1970) density and flow indices have been applied to sturgeon
reared at Sandpoint using the same guidelines as those applied to trout. It is
recommended that a density index not exceed 0.5 to allow all fish a "resting"
position on the raceway bottom

Net Pens

Donations by TU, LPOC, and WAP of about $4,000 in 1993 nerits special
project status for westslope cutthroat trout net pen culture on Lake Pend
Oeille

A total of 46,160 fish was released from six net pens in Scenic Bay and
Garfield Bay May 15 and 16, 1993. These fish weighed 5,150 pounds (Appendix F),
converted feed at 1.38:1, and averaged 6.8 inches. Grow out survival ranged from
648 to 100% wth a nmean of 77% The fish reared in large nmesh nets (1 inch)
produced the lower survival rates, as fish escaped through or gilled thenselves
In the nmesh. A maxi mum 3/4-inch nmesh should be used when | oadi ng age 1+ fish.

A creel survey was conducted on five weekend days between April 10 and May
9 by Sandpoi nt Hatchery personnel. A total of 52 bank anglers was surveyed
They fished for 114 hours and caught five cutthroat trout, of which two had net
pen origin.

A total of 65,970 fish was |oaded into eight net pens on Lake Pend Ceille;
four at Scenic Bay, three at Garfield Bay, and one at Hope. dark Fork Hatchery
personnel |oaded pens in October 1993 when surface tenperatures dropped bel ow
13°C. Three pens, two at Garfield Bay and one at Hope, were |oaded wth age 2+
fish eight inches long. These fish nmay provide inmediate and better returns to
the creel. In addition, larger fish allow us to use larger nesh sizes that are
easier to clean and tend.

Kokanee Broodst ock

Techni ques for rearing kokanee broodstock were devel oped at the Sandpoi nt
Hat chery between 1990 and 1993 using two age classes (1990 and 1991) of |ate-
spawni ng, Lake Pend Oreill e kokanee. About 23,000 (1990 age class) and 65, 000
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(1991 age class) kokanee fry 50 to 60 mm were obtained from the Cabinet Gorge
Hatchery in July 1990 and 1991, respectively. Mst of these fish were
transferred back to the Cabinet Gorge Hatchery before spawning, however 491 (1990
age class) and 1,250 (1991 age class) fish were held until sexual maturity.

Areas of interest included age-at-nmaturity, size-at-maturity, sex ratios
growth rates, and fecundity. we also conducted a growth experiment to test the
hypot hesis the "physiological decision" to mature comrences an irreversible
process and it occurs before the sumrer preceding maturity. W accepted our
hypot hesi s, and concl uded that poor sunmer growh before maturity did not affect
%he ngluration schedul e; however, it did have significant effects on egg size and

ecundi ty.

Materi al s and Met hods

The 1990 kokanee fry were reared inside in 1,187-liter containers for the
first year before they were noved outside into 15,882-liter containers. During
the first week in Cctober 1992, fish were noved inside (1,187-liter) for ease in
handl i ng and spawning. Immature fish remained inside and were spawned or Kkilled
in 1993. Maximum rearing densities were 0.5 for inside containers and 0.25 for
out si de contai ners.

The 1991 kokanee fry were reared inside in 1,187-liter containers (nmaxi num
density 1.56) wuntil April 1992 before moving them outside into 15,882 liter
contai ners (maxi mum density 0.25). On May 1, 1993, 762 fish were noved inside
and divided into four containers (1,187-liter) with approximately 195 fish in
each. Two containers were fed daily (1% body weight) and two containers fed
intermttently (1% body weight daily the first seven days of the nmonth and
nothing the rest of the nmonth). Fish were nmeasured nonthly.

Fish were fed Bioproducts Biodry 4000 and brood diets. The 1990 age cl ass
was fed a brood diet only in 1993. The diet at the Cabinet Gorge Hatchery
i ncl uded Rangen Sem - noi st sal nmon starter and Oregon Mist [|V.

Results were tested using analysis of variance, randonization pernutations
and nultiple t-tests at 0.05 al pha | evel.

Resul ts

Mal e kokanee matured sexually at one, two, three, and four (or older) years
of age (AFS aging). Fish not mature sexually as 3-year-olds were considered 4-
year-olds or older maturing fish. Ml es predoninantly nmnatured as 2-year-olds
(Figure 2) and were significantly (P<.001) larger than mature females and
immature fish of the sane age. Femal e kokanee matured at 2 and 3 years of age
i n about equal proportions (Figure 2). As expected, the 3-year-old fenales were
|arge and produced larger and nore eggs than the 2-year-olds. Oder nmaturing
fish were typically larger at maturation (Figure 3), but grew at a slower rate.

Gowmh rates were estimated by calculating daily delta length. Rearing
time was 581 days for 1+ spawners, 946 days for 2+ spawners, and 1,311 days for
3+ spawners (assunptions: all fry started on feed March 15 and adults stopped
feeding October 15). Length gains were measured at 23 cm 32 cm and 37 cm for
1-, 2-, and 3-year-old spawners, respectively. G owh rates are sunmari zed as:
1+ (0.041 m day or 0.016 inches/day), 2+ (0.033 mmday or 0.013 inches/day), 3+
(0.028 mmday or 0.011 inches/day). The inportance of these results is
recognition that faster growing fish often nature at a younger age. Selection
for a large size at a specific age should, therefore, produce faster growi ng fish
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(to that specific size and age) but at a "cost" of younger and snmller adult
fish.

Fecundity for 2+ spawners was estinmated at 960 per female (1990 cohort) and
1,280 per fenmale (1991 cohort). The 1990 age class, spawning as 3+ fish,
produced 1, 460 eggs per fenale.

Sex ratios were 1.74:1 (rmale to fenale) from the 475 fish sanpled in the
1990 age class and 1.23:1 (nale to female) from 762 fish sanpled in the 1991 age
cl ass.

Survival of green eggs (1990 cohort) to fry was 57% from the 2+ fish
spawned in 1992. Spawning started in Decenber, but continued through March 1993.
Survival of eggs spawned in February and March was low (0% to 308). Overall,
only 35.5% survived from green eggs to rel ease.

Sumer Growt h Experi nent

Since there was no significant difference in size at maturity (males and
femal es) between the two vats reared on full ration nor between the two vats
reared on intermttent ration, the two internmittent vats and the two full ration
vats were conbined for sinplicity. Therefore, the feeding regines produced two
di stinct sizes of kokanee. The fish fed full ration were significantly |arger
than fish fed intermttently (P <0.001). Size at maturity, however, did not
significantly effect the incidence of 2+ sexually mature fish.

For 2+ males, 63% and 51% nmatured in the two vats fed full ration conpared
to 60% and 58% natured in the two vats fed intermttently (Table 8). There was
no significant difference anong the four vats (p = 0.56). Therefore, the
maturation data in the two intermttently-fed vats were conbined with each other
and the maturation data in the two full ration vats were conmbined with each.
There was no significant difference in naturation schedules of 2+ nales
(p=0.716). Hence, growth preceding maturity did not effect the incidence of
mat uration of 2+ males.

For 2+ fermales, 25% and 39% matured in the two vats fed full ration
conpared to 399 and 40% nmatured in the two vats fed intermttently (Appendix J).
There was a significant difference anong the four vats (p=0.037). Using nultiple
t conparisons, the full ration vat with 25% sexually mature fenales was
significantly different from the other three. Two scenarios could have caused
this difference. The first, fast growh arrest nmturation devel opnent. The
second, we |oaded a disproportional nunber of immture female fish into that
container (vat 8). Since the first scenario contradicts literature reviews and
is nonconclusive with the other full ration vat (significantly different), it is
more likely we loaded more immature femalese into that container to start the
experiment. Hence, slower growh preceding maturity did not |ower the incidence
of maturation of 2+ females.

Since sumer growth preceding maturation did not |ower the incidence of
sexual maturation, we failed to reject our hypothesis, the "physiological
decision" to mature comences an irreversible process and occurs before the
sumrer preceding mturity. However, good summer growh prior to spawning
significantly (p <0.001) increased fecundity, egg size, and ovary weight
(Appendi x J).

Qur results show that high rations will produce nmore and l|arger eggs in
mat uri ng kokanee, a senel parous species. In addition, our results suggest the
"physi ol ogi cal decision" to mature occurs before May 1 of the spawning year, and
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supports the hypothesis that the "physiological decision" to mature is an
irreversible process to kokanee.

Cl ark Fork River Kokanee

A total of 1,460 kokanee trapped from the Cark Fork River in the Cabinet
Gorge | adder was transferred to Sandpoint Hatchery. Fish were transferred due
to space and water quality limtations at the Cabinet Gorge Hatchery. Fenales
were selected for transfer.

Only 53% survived to be spawned. Spawned fenmles produced 268,000 green
eggs. Mean total length of male fish was 26.3 cm +/- 1.4 (one standard error),
and female was 25 +/- 1.3 cm (one standard error), n-15 and n-75, respectively.
on the first two spawn dates, mlt from Ganite creek nmales was transported and
used to fertilize eggs. The remai ning spawn dates, nmilt from captive broodstock
mal es were used. Eggs will be incubated and reared at the Sandpoi nt Hatchery.

Prespawning nortality was not checked for fin clips. W detected three
marked (2 LV and 1 RV) fish fromthe 769 fish spawned.
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Figure 1. Carrying capacity of the Sandpoint Hatchery.
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Figure 2. Age frequency of mature kokanee reared at the Sandpoint Hatchery
(1989 spawn, 1990 cohort).
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Figure 3. Fork length (cm) of mature kokanee spawned as two year olds (ll+) in 1992 and
and as three year olds (lll+) in 1993.
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Appendi x A Production summary. Sandpoi nt Hatchery. 1993.

Wei ght | Total Pr oducti on Cost/Ib Cost/ 1, 000
Nunber s Gai n Feed Fed | Conversion Cost Gai n Fi sh or Egg
TOTALS 2,108, 803 5,494 9, 687 1.76 57, 650 10. 49 27. 34

The 1993 production cost (excluding capita

budget s.

outlay) were estimted from PY93 and FY94
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Appendi x B. Fish and eg

gs at the

Sandpoi nt Hat chery,

January 1, 1993.

speci es St ock Nurber s Vi ght Length Fish/lb
Rai nbow 92-1d-R9 200, 000 24 0. 80 8,170
Rai nbow 91- BC- K2 920 42 5.08 22
*Cut t hr oat 90-1d-C2 58, 000 3, 050 5. 60 19
Cut t hr oat 92- Mon- C2 90, 000 200 1.93 400
St ur geon 92-1d- St 450 30 6. 90 15
RC Hybri ds 92-1d-RC 4,000 40 2.99 106
**Kokanee 92-1d-KL 70, 000 9 na na
Total s 423, 370 3,395

Kokanee Brood -

Kokanee 91-1d-KL 4,440 8.84 4.
Kokanee 90- 1 d- KL 160 11. 20 2.

*Fish reared i n net pens,
** Kokanee eggs produced from captive brood stock

Lake Pend Oreille
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Appendix C. Fish and fish eggs (received or collected) ion 1993.

Species Stock Numbers W%% 2§ %$zgﬁ25) Fish/1b Eigil;ing source
Cutthroat 93-Non-C2 330,000 48 no 6,800 eyed eggs washo
*Cutthroat 92-id-c2 49,970 2,250 5.25 19. fingerling | clark Fork
*cutthroat 91-1d-C2 16,000 2,900 8.00 5. catchable | Clark Fork
Sturgeon 92-Td-St 705 19 4.95 48. fingerling | Kootenai
Sturgeon 92-1d-St 40 6 10.00 6. catchable | Kootenai
sturgeon 93-1d-st 200 1 3.21 193. fingerling | Kkootenai
Brown 93-BN 4,000 130 4.00 31. fingerling | Nampa
Kokanee 93-0r-Ko 110,000 18 no 6,100 eyed egg \g;ﬁgrd

RC Hybrid 93-Id-RC 5,000 1 na 6,800 eyed egg Henry Lake
Kokanee 93-I1dsS-KL 958,290 160 no 6,000 green egg Pend Oreille
*%*Kokanee 93-TdCF-KL 267,985 45 na 6,000 green egg Pend Oreille
**%Kokanee 93-1dBr-KL 230,000 38 no 6,000 green egg | Sandpoint
Chinook 93-IdCDA-FC 35,500 15 no 2,270 green egg | Coeur
TOTALS 2,007,690 5,631

*Net pens

**Eggs collected from 1,460 kokanee adults in the Clark Fork River

***Eggs collected from broodstock (2 year classes) Granite Creek orgin
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Appendi x D. Fish and eggs at the Sandpoi nt Hatchery, Decenber 31, 1993.
Cost/
Annual Annual Produc- 1,000
Current wt_gain feed conver- | tion cost/1b fish
Species Stock Numbers wt (1bs) (1bs) Length Fish/1b fed sion costs ained or egg
Cutthroat 93-Mon-C2 63.715 127 Z9 1.79 500.0 165 ¢ 219 [N NN Z2 Q7 Q0 4
Cutthroat 92-Mon-C2 7,985 210 190 4.2 38,0 247.0 1.30 2.319 12.2 290,42
Cutthroat* | 91-1d-c2 46 000 2,675 425 5.50] 17.2 1.000 2.35 2.336 5.50 50.7
Cutthroat* | 90-1d-C2 15.500 3.040 140 8.25 5 500 3.570 1.988 14,20 128.2
RC _Hybrid 93-1d-RC 2,950 12 11 2.37 250.0 45 6.79 1 441 131.00 488,47
93-id-st 185 2 1 4.12 89.0 2 2.0 663 633.00 na
Sturgeon 92-1d-St 72 45 20 16.0 1.58 177 5 g4l 1.988 99_40 ng
Kokanee** 90-1d-KL 112 na na 11.6 1.98 1 724 na na na na
Kokanee 93-1 KL 230 000 38 0 na 6 000.0 no na 8.117 na 35.298
Kokanee 93-1dCF-KL 267.985 45 0 na 6,000,0 no ne 2.816 na 10,5
Kokanee 93-idSS-KL 958,290 160 0 no 6.000.0 no na 2.816 na 2.94]
Kokanee 93-0r-Ko 110,000 18 Q no 6 000.0 na no 133 na 1.2
TOTALS 1 702 794 6,372 866 3 861 30,382
*Actual sites Scenic and Garfield bays, Lake Pend oreille.
**A1t costs deferred to eggs collected (93-IdSdp-KL).
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Appendix E. Summary report of Eagle Fish Health Laboratory results for Sandpoint Hatchery (Class Q.

January 1 - December 31, 1993.

Brood

Year Stock Species Accession IHN IPW EIBS BKD FUR ERM CwD PKD WHD CSH 1ICH GBD Diagnoses

Brood WIf Lg Fall chnk 93-453 - - + IX: RS; Viro 0/2, ELISA % (Low)

Brood Wwlf Lg Fall chnk 93-467 - - - IX: Negative for pathogens; viro 0/1,
ELISA 0/1

Brood Sulv Sp Kokanee 93-579 - - - IX: Negative for pathogens; viro 0/10,
FA 0/10, ELISA 0/10

IHN Infectious Hematopoietic Necrosis virus

IPN  Infectious Pancreatic Necrosis virus

EIBS Erythr9c¥t1g Inclusion Body Syndrome virus .

BKD Bacterial Kidney Disease (Renibacterium salmoninarum)

RS Positive for Renibacterium salmoninarum but not clinical disease

FUR Bacterial Furunculosis (Aeromonis salmonicida)

ERM Enteric Redmouth Disease (Yersinia ruckeri)

CwD Coldwater Disease (Flexibacter psychrophilus)

PKD Proliferative Kidney Disease (PKX)_

WHD whirling Disease (Myxosoma cerebralis)

CSH Ceratomyxa shasta @

ICH Ichthyophthirius multifilis

GBD Gas BubbTe Disease

IX Inspection (routine hatchery visit)

DX Diagnostic (sampled because of sick fish)
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Appendix F. Fish and eggs transferred or released from the Sandpoint Hatchery, 1993.

Cost/
Annual Annual 1,000
Hauling |wt gain Feed Prod. Cost/Lb fish
Species Stock Numbers  |wt(Lbs) (Lbs) | Length | Fish/1b | Fed fiigﬂVerS‘ Costs gained  |Or €99
Rainbow 92-id-R9 202,720 583 559 |1.62 348 559 1.0 4,108 7.35[20.26
Rainbow 91-sc-k1 1,045 275 251 [9.1 3.8 292 |1.16 1,657 6.60[1,585.64
cutthroat 90-1d-C2 46,160 5,150 2,100 [6.82 8.96] 2,900 |1.38 4,307 2.05[93.31
cutthroat 92-Mon-C2 1,800 28 24 [3.45 64.3 26 |1.08 133 5.54173.89
cutthroat 92-Mon-C2 88,475 1,660 1,464 [3.76 53.3 1,775 [L.08 3,313 2.26|37.44
RC Hybrids 92-Id-RC 3,310 124 84 4.7 26.7 93 1.11 1,425 16.96427.80
Brown 92-Nampa-BN 4,000 130 0 la.o 31.3 0 na 66 na [|16.50
Sturgeon 92-1d-St 450 21 21 6.51 20.6 0 no 1,988 94.674,417.78
Sturgeon 92-1d-st 69 41 11 [15.8 1.68 71[5.54 1,988 180.73 na
Sturgeon 92-1d-St 331 12 12 [5.8 28.2 0 na 1,988 165.67 na
Kokanee 91-Id-KL 50 25 20 [10.0 2.5 40 2.0 166 8.30|3,320.00
Kokanee 93-Id-KL 27,000 30 29 Jr.40 900.0 30 |1.0 331 11.4112.26
Fall chinook| 93-1dcpa-Fc| 30,500 15 15 5,765 384.33]189.02
Bull Trout | 91-Id-Bt 100 38 38 |10.1 2.6 40 |1.05 33 0.871330.00
TOTALS 406,010 8,132 4,628 5,826 27,268
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Appendi x G Coeur d' Al ene Lake fall chinook return sunmary, 1987 to

present.
Rel ease Nunber Ret ur n Nurber Tot al Per cent
year Rel eased Mar k year return return return
1007 REQ 4NN AD 1989 69 130 0.22
1990 59
1991 2
1988 44,600 LV 1990 25 95 0.21
1991 65
1992 5
1989 35. 000 RV 1991 56 130 0. 37
1992 84
1993 2
1990 36. 350 AD 1992 24 63+ 0.17+
1993 39
1994 NA
1991 44,000 LV 19. 93 4 NA NA
1994
1992 10, 000 RV 1993 2
1994
1993 0
1994 25, 0007 AD?
Weir moved to hiahwav | ocation and reduced natural snawnina in Wl f
Lodge Creek in 1989 which resulted in fewer naturally produced fish
trapped in 1993.
+ Returns expected in 1994.
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Appendi x H. Fish feed purchased at the Sandpoi nt Hatchery, 1993.
Cost
Br and Si ze wei ght (I bs) (including
shi ppi ng)

Bi oproducts Starter 2 88 95. 00
Bi oproducts Starter 3 220 227. 00
Bi oproducts Bi odry4000 1.3 150 105. 00
Bi opr oduct s Bi odry4000 1.5 500 300. 00
Bi oproducts Bi odry4000 2.0 250 120. 00
Bi opr oduct s Bi odry4000 2.5 1, 250 687. 50
Bi oprodut s Bi odry4000 4.0 250 137.50
Bi opr oduct s Bi odry4000 5.0 432 267. 33
Bi opr oduct s Brood 8.0 176 136. 47
Rangen Sal non 1/16" 50 37.40
Bi okyowa 250, 400, 1000um 3 47. 88

Subt ot al 3, 369 2,161.08
Donat ed Fish Feed (Lake Pend Oreille Idaho dub, LPQO Q)
Bi oproduct s Biodiet 2.5 264 155.76
Bi opr oduct s Biodiet 3.0 528 242. 88
Bi oproducts Biodiet 5.0 1,012 457.76
Bi oproducts Bi odry4000 3.0 3,000 1, 650. 00

Subt ot al 4,804 2,048. 72

SANDTABS
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Appendi x |. Result summary on the effects of third sumrer growmh rates maturation
schedul es of kokanee nal es.

"""""" Slow Fast
Vat 7 Vat 18 Vet 8 Vat 17

Immature, Mature Immature | Mature Immature Mature Immature | Mature
Start: Number 45 63 41 62 41 76 40 52
Mortality 0 4 2 2 0 8 1 6
End: Number 45 59 39 60 41 68 39 46
Percent Mature 58.3 60.2 65.0 56.5
Start: Mean Fork 23 (3) 23 (2) 23 (2) 23 (2)

S Length (cm)
=Y
End: Mean Fork length 24 (2) 27 (3) 23 (2) 26 (3) 29 (2) 34 (3) 30 (2) 32 (2)
(cm)
Start: Mean Weight 148 (41) 134 (36) 143 (37) 134 (40)
(9)
Start: K-factor (10¥ 1.126 (0.083) 1.146 (0.072) 1.140 (0.077) 1.121 (0.094)
Sept. 29 1993 K- 1.021 1.013 1.237 1.200
Factor (10°)
*End; Near Weight (g) 141 01 123 302 324
178 i86 393

* Weight estimated from Sept. 29, 1993 K-factor
Number in parenthesis is one standard error

SANDTABS 201



c0¢

Appendix J. Result summary on the effects of third summer growth rates on maturation
scehudles of kokanee females.

Slow Fast
Vat 7 Vat 18 Vat 8 Vat 17

Immature Mature Immature | Mature Immature | Mature Immature Mature
Start: Number 46 29 50 38 60 21 60 38
Mortality 0 2 0 1 0 2 2 3
End: Number 46 27 50 37 60 19 58 35
Percent Mature 38.7 432 259 38.8
Start: Fork Length 23 (3) 23 (2) 23(2) 23 (2)
(cm)
End: Fork Length (cm) | 23 (2) 26 (2) 23(2) 26 (2) 29(3) | 32(2) 28(3) | 32(2)
Start: Weight (g) 148 (41) 134 (36) 143 (37) 134 (40)
Start K-Factor (10") 1.126 (0.083) 1.146 (0.072) 1.140 (0.077) 1.121(0.094)
Sept. 29 1993 K- 1.021 1.013 1.237 1.200
Factor (104)
*End Height (g) 124 179 123 178 302 405 263 393
Ovary Weight (g) fzg . 300 82 65.4 (9.9) 65.7 (12.6)
Egg Size (eggs/g) 23.6 240 22 194 27 20.0

(2.9) (2.6)
Spawning Fecundity 686 (161) 708 (162) 1254 (156) 1314
(229)

* Weight estimated from K-factor (Piper 1970)
Number in parenthesis is one standard error
There was no significant difference between the two slow vats 7 and 18 for ovary weight (P=0.81), egg size (P=0.88),
spawning fecundity (P=0.71), and no significant difference between the two fast vats 17 and 8 for ovary weight (P=0.95),
egg size (P=0.36), spawning fecundity (P=0.54); And, when the two slow vats where combine with each other and the two
fast combine with each other, there was a significant difference fast and slow treatments for ovary weight (P<.001), egg
size (P<0.001), and spawning fecundity (P < 0.001).
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| NTRODUCT! ON

Sawt ooth Hatchery is a Lower Snake River Conpensation Plan (LSRCP) hatchery
and has been in operation since 1985. Although the primary goal of the hatchery
is to trap, spawn, rear, and release spring chinook salnon and trap and ship eyed
steel head eggs, a program was initiated in 1990 to stock catchable rai nbow trout.
During 1993, the hatchery was also involved in an intensive effort to trap
cutthroat trout in Yellowelly Lake, rearing and planting excess steelhead fry,
assisting Region 7 personnel wth nountain |ake plants involving cutthroat,
rai nbow, and grayling fry, and helping the Fisheries Bureau and regional
personnel collect catchable rainbow trout fish stomachs for diet analysis.

In the past, Hayspur Hatchery has either planted the Stanley Basin and
surrounding area or supplied fish for this purpose. Again in 1993, Hayspur
Hatchery fulfilled the request for catchable rainbow trout by supplying 57,700
fish. Stocking started on June 17 and continued through Septenmber 9. Normally
t he stocking schedul e begins the |ast week of My; however in 1993, the National
Marine Fisheries Service (NWFS) would not issue the stocking pernmit until July
15. NWMFS was concerned there was a possibility of catchable-size rainbow trout
preying on threatened wild chinook or endangered sockeye snolts in waters of the
Salmon River and its tributaries. The hatchery was pernitted to plant sone |akes
prior to July 15. These lakes (A turas, Pettit, Perkins, Stanley, Cape Horn #2,
Little Bayhorse, and Josephus) were either outside the upper Salnmon River
drai nage, or where there was no concern of a possible conflict between catchable
rai nbow trout and wild sal non snolts.

It should be noted that Redfish Lake and Little Redfish Lake were schedul ed
to be planted in 1993. However, due to concern over sockeye sal non, these |akes
were not planted. The kokanee fishing in Redfish Lake was al so closed to prevent
any accidental harvest of young sockeye.

The majority of the fish (36,000) were planted in the Sal non River between
Hel| Roaring Creek and Thonpson Creek, while the remmining 21,640 fish were
planted in tributaries to the Salnmon R ver and several snaller, accessible |akes
in the area (Appendix A). The stocked fish averaged 10 inches in length. A
pl anting schedule was followed which was devised earlier in the year and was
simlar to schedules in the past. For planning purposes, the river was divided
into 4 sections (Appendix B). Stocking sites were determ ned beforehand based
]gn rzi\ccessi bility to the public, ease of planting, and habitat requirenents of the
i sh.

For the 1994 season, the hatchery would like to put up nmore signs to show
people where fish are routinely plantd. Although stocking site nenbs are
delivered to the local merchants, nany people still do not know where these
catchabl es are planted. Bridges and sportsman access points would be good places
to install signs.

YELLOWBELLY LAKE PRQJECT

Sawt oot h Hatchery personnel were also involved with an intensive trapping
effort this past year at Yellowbelly Lake. In 1990, 1991, and 1992, westslope
cutthroat fry, fingerlings, and catchables were stocked into Yellowelly Lake to
establish a broodstock for statewide egg needs. These fish were from eggs
obt ai ned from Washoe State Park Fish Hatchery in Anaconda, Mntana and reared at
cabi net Gorge Fish Hatchery. W had hoped to obtain our first eggs from these

fish in 1993. GIl and trap nets, a Merwin trap, picket weir, and hook-and-Iine
were the various methods used to capture fish but were not very successful.
Appendix C is a chronological list of events detailing work at Yellowbelly Lake

during the fall of 1992 and spring of 1993.
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A total of 24 fish were captured; 20 cutthroat and 4 brook trout. The
cutthroat consisted of 7 nmales, 7 females, and 6 unknown fish that escaped out
of éhe hqll%i r]!g ﬁen before they could be exami ned. One nale cutthroat appeared
to be a wi i sh.

O the various nethods used to capture these fish, gill nets were the nost
effective, followed by the Merwin trap. The picket weir, trap net, and hook-and-
line effort produced no fish.

Only one fish was observed in the inlet stream The picket weir had been
installed approximately 300 feet above the nouth with hopes of capturing the fish
as they noved upstream to spawn. Because of the high runoff experienced this
past spring, the stream overflowed its banks by several feet, thus meking the
weir and trap inoperable. The trap was pulled and left out for several weeks.
At this tine fish could have migrated upstream w t hout being observed or caught.

O the total of 24 fish captured, 4 died in net pens, 6 escaped, 11 were
kept for disease sanpling, and 3 were released back to the lake. The four
nortalities are thought to be the result of gillnetting stress. These fish were
not in very good shape when they were put into the holding pens. The fish that
escaped did so by jumping out of the holding pens; further escapes were prevented
by installing a cover over the pens.

Di sease status of the sanpled fish indicated no evidence of |nfectious
Pancreatic Necrosis Virus (IPN) or Infectious Hematopoistic Necrosis Virus (IHN)
in either cutthroat or brook trout; however, Bacterial Kidney Disease (BKD) was
di agnosed in both species. Using the ELISA method, five of the eight cutthroat
examned had BKD at low levels. Using FAT tests, one brook trout indicated a
noderate to high level of BKD infection.

The female cutthroat were ripening up in nmid to late June, but the nale
cutthroat never seemed to mature. There is sonme possibility that holding the fish
in pens could have del ayed or retarded sexual maturity in the nales.

Recommendati ons for next years efforts night include:

1. Ni ghttime gillnetting-with the extrenme water clarity, the fish had
no trouble detecting and avoiding the gill nets during the day.
2. Keep a daily journal-all notes pertaining to the project need to be

organi zed in one journal to facilitate report writing.

Keep accurate records of air and water tenperature.

OTHER FI BS PLANTS

The 1993 steel head egg take exceeded hatchery needs, so this year excess
Pahsi meroi fish were incubated and reared. On August 31, 390,000 steel head fry
at 970/ pound were stocked in magic Reservoir. On the sane day, 150,000 steel head
fry at 845/ pound were hauled to Mor mon Reservoir.

It was suggested that alpine |lake stocking in the Wite Coud Mount ai ns and
the Challis National Forest (north) be handled from Sawmtooth Hatchery this year.
on August 31, the hatchery received 5,000 cutthroat fry at 1,044/pound and 750
rai nbow at 600/ pound from MCall Hatchery. Mickay Hatchery also supplied 3,000
grayling fry at 1,673/pound. Unfortunately, half of the grayling were |ost due
to water circulation problens in our holding container. Ashton Hatchery was able
to help make up for the | oss by sending an additional 4,047 fry at 1,900/ pound
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the next day. On Septenmber 1, the fish were bagged, |abeled, and transported
to the Stanley Airport where Region 7 personnel |oaded and flew them to their
destined |lakes (48 in all) in the Wite Cloud Muntains via helicopter. A total
of 23,000 cutthroat, 500 rai nbow, and 1,250 grayling were planted.

On Septenber 3, the remaining fry were bagged up in a sinmlar fashion and
hauled to Challis airport where they were flown to their destination |akes in the
Challis National Forest. A total of 250 rainbow, 10,910 cutthroat, and 4,047
grayling fry were planted.

Finally, as a condition of the NWS Permt No. 869 which allows the
hatchery to stock hatchery trout in the upper Salnon R ver basin, it is required
to nonitor the catchable rainbow trout diet to estimte salnmon consunption in the
sunmer and fall, and also to assess catchable abundance and survival into the
winter. During the nonth of Septenber, Sawtooth personnel assisted with creel
surveys, electrofishing trips, and hook-and-line sanpling to collect fish
stomachs. They also helped wth neasuring snorkeling transacts and w Il provide
assistance with simlar efforts throughout the fall.

SAWTOOTH 206



Appendi x A. Planting sites and nunbers of catchabl e rai nbow trout stocked in
the Sawtooth Valley and Stanley Basin during June-Septenber 1993.

SI TE NUVMBER SITS NUMBER
Perkins Lake 2.000 Yankee Fork Ponds 2.000
Pettit Lake 3, 500 Yankee Fork River 1, 000
Cape Horn Lake 12 500 Stanley Lake Creek 2,000
Josephus Lake (| ower) 1, 000 Val | ey Creek 3, 000
**Stanl ey Lake 3, 140 Sal non Ri ver 36. 000
**Little Bavhorse Lake 1. 000

**Al turas Lake 2.500

Total - 57,640

**These | akes are not nornally planted by Sawtooth Hatchery.

Appendi x B. Boundaries for Sal non River Sections.

Section 8 - Hellroaring bridge downstreamto Redfish Lake Creek.

Section 7 - Redfish Lake Creek downstreamto Valley Creek.

Section 6 - Valley Creek downstreamto Yankee Fork River.

Section 5 - Yankee Fork River downstreamto Yankee Fork Ranger Station.
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Appendi x C. Chronol ogical list of events related to Yellowbelly Lake trapping

Dat e
11-4-92

3-24-93

3-31-93
4-7-93

4-8-93
4-14-93
4-21-93

4-27-93

5-5-93

5-12-93

5-19-93

5-26-93

6-1-93

6-2-93

6-7-93

6-8-93

6-10-93

6-14-93
6-17-93

SAWTOOTH

efforts.

Fl oats and wei ghts hauled into Yell owbelly Lake while the road was
still open.

Picket weir installed in the inlet stream trapping begins.
Snowmpbi | es were used for transportation.

No fish, water tenperature 33°% in the stream

No fish, water tenperature 33° in the stream |t appeared soneone
had tanpered with the weir. The trap was still working.

Make conplete repair to weir and reinforce frames.
No fish, water tenperature 33°% in the stream

No fish, water tenperature 36° in the stream Lake beginning to
open up a little. Approximately 30 yards of open water at nouth.
No sign of fish activity.

No fish.

No fi sh. Region 7 fisheries personnel into Yellowelly to check
t hi ngs out.

No fish, water tenperature 40°F in stream

Drove truck as far as fish barrier then wal ked the rest of the way.
The water is up a couple feet and the weir is submerged. The weir
is pulled and stored nearby, above the water I|ine.

Drove clear into the |ake, inlet streamstill very high, water
tenperature 40°F. lce is nostly gone fromthe |ake.

Set gill and trap net with Region 7 personnel. Caught 3 cutthroat,
none ri pe. Lots of fish rising, water tenperature 46° in the
stream Lake shore tenperature 52°F.

Continue to set gill and trap nets, caught 3 nmore cutthroat.

Installed Merwin trap with no wings. Trap nets in operation and set
gill nets.

Merwin trap and trap nets trapping. Caught 3 brook trout in the
Merwin trap. Set gill nets, no fish.

Check traps and set nets. Install cover on net pens. Caught at
| east 7 cutthroat; 5 nmales, 2 females.

Check traps and set nets.

Reinstall picket weir on inlet stream One nortality, female 10 3/4
i nches, IV clip.
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6-21-93 Check picket weir, no fish. Water tenperature 48% in stream one
cutthroat in Merwin trap, one nortality.

6- 24-93 Check trap and weir, no fish. Water tenperature 48% in the stream
6- 28-93 Check trap and weir, no fish.

7-1-93 Cl ose down all the traps.

7-2-93 Haul out all remaining trap equi pnent and work up di sease sanpl es.

***x*x* Not sure when the remaining 7 fish were caught. ******
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